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IMPACT OF RpBOTS AND COMPUTERS ON" THE 
. WORK FORCE OF THE 1980'i. 



TUESDAY, MAY 17, 1983 

House OF Repj^esenSstiveb, ,^ 
Subcommittee on' General^ 0\nERSiGirr 
* S^^ AND THE , Economy, 

- CoMMirrEE ON Small BusiNEsa, 
■ _ \ ' ^ ' ' Washington, &JB^ 

TTie_subcpmmittee_met, pursuant to notice,^a^.'32 ^^n*, iirjroora 
235&-A^ Rayhurn Hduse Office Building, Hon. Berkley Bedell 
(chairman of the subcommittee) presiding. 



STM'EMENT OF eHAlRMAN BEDELL 

Mr. BEDEii. ThejulM^mm will come to order. ; , 
In what the Washington Post call^ the quiet revblutibn robots 
are malcihg their way ihtb American life^ The^^^ celebrated but, 
in some ways^ more significant siblings, numerically cbhtrolled ma- 
chines^ are coming, with them. With ihe 

.|K)wex behind this revolution, workers are tmcertain about the con- 
sequences of the ihtegratibh of the steel cbllaf without lunch buck- 
.ets who Mve come to join tliem. - * - - 

. During the long march bf the history of technbl<^, t^^ 
kinds have l>Ben_ invented to extend -the Eong and legs of manldnd. 
But these were tools to extend man s muscle^ to sp^,jy)_imtigted 
mbtibn, to |ift_thin|^_iw~h¥a^ humantoid, arid to generally 
extend the reach and ability for man. The r^jbot comes^^n^ 4 
extohd mggnubtlt to replace him. It comes cdso to do J3ome of man- 
kind's dullest, dirtiest, and most dahgerbiw wbrk.J^^ • 
accept as g<wpel_ the g)pu^ 

is,' indeed, going to tfiie..over ihe world. But is he?_Shbuld he? 
What is it that robots, CAD/CAM and other systems can dp? : 
What are their limitations? ^Se arS among the questio 
will want to direc^to our fnrst^itne^^ - 
expert on^his whSrserve^- as president bf the Rolxit Institute of . 
America. Ther^ are as many mton>retations as^ there are andy^ 
wheii the question is . ^Ked as to how fast rol)ots wiU cbme^ 
Members ' bf Cbhgress whp -mtist make ' some attempt to f^mon 
public pdliCy, it is important to get the mbst reasonable assessment 
we can.* * — ~ 

From, the witn^ses tod^ and tomorrow we wiU h^^ 
sessments and ti^ to reach some jcqiisehstis as to what the impact 
is miw-e likely to Be. - , • . 

■ ■/ ■ ■ - (13--. ^; - : ^ 
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The prcg^ect being: u^^ thiBtsubcbmihittee and out of. 

whicli these 'hefirings come, is an- overall iQialysis of the employ-- 
merit fUture of AmeKcMs. Jo^^^ or the lack 6f tlxen^^ ii^l be the ' 
focus* Where »e the iote of the future coming frdifi? How many 
will be employed, and Jipw inahy will be uhempToyed? What wHl be 
the nature of the jobs we do? ; - 

Analysis of where^ and the classificatioh 'of the occu-' 

pations is la function of the Bureau of Labor Stetistias. Nearly all 
prdjediiohs of theJoMl^^ nfade by'the Gbverhmfent or 

by private analysta from Date Resources, Chase, Wharton, or what- 
ever, use BIjS nun^^ 

We will logk at these numbera when Ron Kutscher of BLS testi- 
fiei^^tdmoitcw^^ sharp criticisiT> of BLS procedure 

from eiyde Helms later today. - ' > ' . ' *' ' 

Wh^e ndtLr^flect^^ in^u^ there seems to be 

a growing feeUng among specialists that structural unemjplQyment 
is incrtasingl^ with jw,_perh^ here to stey. Yesterdfi^'s''Ne^ 
York Times had a front page story, the subheading of which read, ^ 
"Bigi|Cterjwratipns Rejy pri AutornatiOT Aid Output in a Recov- ' 
ery. ' Iri the .story, 'Jaines H. Evans, chairman of tBe Union Pacific 
Oprp.i said that 6,000 of his company's 44^DQd em|)16yees' were on 
layoff. "Will tiiey come back?" he was asked. His response was: 

The answer p probaMy not^ We're runmng 40 i»rc»ht inore irajght ^nnage^han 
we did 20 years ago with half aa many employeca. If we ted Uie^»ihe number of 
employees we had then, we would have priced oiirselvea but of 'the market How 
have we done it? Automation. ' . j * - 

__The_ reIatibjis_lup_l^^^ unemploymeirt -and automit- 

tion is very real even though argument p^r^ts about its pr^ip 
definitiori^ Stru^ how estimated by the admin- 

istration at 6.5 percent, ia the highest ipince the depression. These, 
people are gerierally out of work permtoently. 

i must ask niyself whether .di^Jiot I will live^to see the day when 
the unemplo^^ f^ls b^lbw 7 percent. ^ 

ff such xiurnbers^ remain oriemployed what should Amprica do? 
Wha^olicy should be pursued by'wv^nimerit,-!^ industry, and by 
labon^ address this problem? As the coimtry move» seeming iii- 
exbrably ♦from a manufacturing or iridustrial economy towwd an 
informational societ^- with iricreasing uise of* technolc^^, we are^ 
laced wth uTcreMiri^ 
the work force. 

Ji we are fSced-^as Prof^spr Abraham will tStify-^with 'a situa- 
tion in^^ch 16 or more people, want a job for eveiy Jbb which 
exists, J;r_ainmg_in and of itself wiU^: of course, not solve the prol> i/ 
lem. 17ns does not ^hninislTthe need Jbr^trairiing^ There isu grow- ^ 
ing mismatch l^tw^n what biir people are trained to do and whkt 
is x)Ut there to be done. * _ -» , _ _ ^ ■■-—^^r, ' 
_ _The_NatiohJd ExceUence_ih:_Gdu ojB^etBjto i. 
the Nation a chilling ^a^js of the inadegoacy of d>ur bs^c ^tica- 
tidri to train ybiihg people with the skills heeded td cope witH ihe^ 
world they> are inheriting. _ ^- 

TEe sp^ or Ranging techhbU^ cbristantly reduc^ thehalf life' 
of the skilla of tlfe work ibrce. One industryjapokesmmt in the high 
tech computer sector indicated that the halfhfe of skills was down 
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to less than 3 years: Obvibusly, a rigorous trairim 
^ prdgram must be a part of our effort to cope. ^ ^ 
' / Tojflorrow we will have witnesses from )K>_th lal^^^ inanage-- 
ment, who will report x)n- what is being done to^keep the skiHs- of 
the work force uj^ated. But nb witn^ 

argue ^n-edibhr that in our rush to higii tiecb we can ]^etrain the 5Q- 
yearH)ld st^fworkers as a group^ to become computer prdgrafeers. 

Mr. dlin, did you have a statement? 

•Mr; OuN._ No. ; 

Mr. Bedeix: MnJSoehlert. 

Mn BoEgiJ:Rt?_No. / ^ ; * ' 

Mr. Bede^c. Mr. Bilirakis: ^ • i 

Mr. BiURAkis. _Np._ ^ i _ . ^ 

Mr. Bevkcc: if not, we Virill come to bur first witness whb is 
Walter Weise]. Hei is president of Prab Robots, and president of the 
Robot Institute of Anxerica. We will ^k ^u to introduce the gen- 
tleman who is with you, Mr. Weisel. We are looking forward^ to 
your testimony, aniwe appreciate your being here. i __ 
'Mr.^WEiSEL. OK^ Thank you, Mr. Chairman. J appr^iate the op- 
portunity to be here. * _• 

Mr. Bedell. Would you introduce your colleague here with you? 

.TESTIMONY OF WALtER_K,_WElSEU PBi^^ ^ 

INC.. j^ND PRESIDENT, ROBOT INSTITUTE OF AMERICA; ACCOM- 
' PANIED BY DONALD A. VINCENT. EXECt^^^ VICE PRESi- 
j^Nt.itlA ; . * 

Mr. Weisel. This is Don- Vincent. M^t^. Vincent is the executive- 
Vice president of the RoTDbt lristitute of America. 

I might just say for the record that RIA is the^officicd tJ^a trjade 
assbciatibh for all ihdiwtnal robot jnaM 

States, and we also have a user group , which is' part of our meraber- 



The total jnembership of the organization^ encompasses about 200 
companies. I wbuldiestir&ate i^tter thM ^rceiit would be con- 
sidered to be jsmrfl business. The rest would be fairly lai^e cbrpora- 
tiohs ih the Uriited States. _ __ _ ^ ' :» 

i have been asked this morning to provide-a basic ^veiriew of 
thejheajth of the industry, and to tij to provide so;me education' 
with rSpect' to what a .robot Js and why we Jiavj^ them? Why _db 
they^^et so inu attention? My talk is about robots: What, why, 

where, and when. ' ..... 

Now to do this I have brought some sli<^. If^iye can have the 
lights dimmed, I want to give ybu sbme statistics and backgrbiind 

a&ut the history of the industry. ^ - ^ ^ ^ 

First of all^ L think it is YirtuaUy_u^|)reoe^^ t&h- 
nology, which has a total .IJ.S: output^f al^ com- 
mands the kind of attehtii:^ that ybu see iii the media, and certain- 

4yiy this drmmittee. :- - „ : / : 

I recently spoke to Mr^ Baldnge w^ Depart- 
ment of Commerce, and there was a general awareness at the mah- 
ligemerit levS,. at the labor level, and so on. 1 think it speaks for 
the importarice^bf the' technology and the type„bf attention that it 
is getting, ah absolute vital tool p the productivity and the jn- 



ERIC 



crease in grtSfictivit^ that tfiis country has to make if we ate going 
• to stay^a^e^ world industrial powef. A 
^^^e -history goes^liko this: In 1958— whicli may surprise aiome of 
>>^^u^the first industrial robot was born. It was insjslled iin ab- 
prdKiihately 1960^ whidS means that industrial robots have really 
been around for about 22 yeara. • ^ _ _ . i - ' 

^ In the late '19_60'8i _afl» little or no ao^e^^ 
States, several of the UiS. mEuiufacturers mvolv^ at that time 
turned pyeroeasiand the Japanese picked up the techiiblogyi under 
license from twjo U.S. compani^ andbegcdi production of their in- 



dustri^ rdlk>_ts in ^bdut 1970. _,,.r<r^__ 1^ " _ . L 

In 1976, after 10 year! oiTthis icene, the United Stat^ had in- 
stalled abbut 1,000 machixijsSi with the m^ority x)f all tho^ ma- 
chines being:, installed in the autbxnbtlve industry for body 
spdtwelding* I will show you ah Qjxample of that in a moment, 

By--1980, the U.S. robot population was apbrbxiiiiatply 5^000 ma- 
chines, and by 1980 the Japaiiese had instelled about 12,000 ma- 
chines. . , ■ _ . _ . J 

I am going to "draw some comparisons later between the types, of ' 
machihes Jfeing usecfc in Japa^ and _the_ United StateSi but ilearly 
the technology -Wffi picked up aaid used in tne factori^ of Japan 
much_quic_ker_ than lt_w^ ih_ the_ United _States. I beheve that we 
wore somewhat complacent. We did have good output and good eco- 

hb^nicjcphditibhs at^ha^ ' 

' In ^looking through some jof the material to be presentedi it is 

f rcyect^ that the tpe of industrial robots in the Uhited States^ by 
990 should reach about 80^000 to 109,000 machine. That ^pal is 
equivalent to about a $2 to $3 billion industry, which is roughly the 
equWalent to the U.S. machine tool industry. ; « , 

I wdtild tell you that I, as president of the trade association! 
don't begin to beliivte that can be achievable unlessl two thin^ 
happen: Onej that we ^see a m^^'or turnaround of the economy on a 
world scale by the end of 1984, and two, that we_undeii»k^ia 
sive effof^to train management, process engineers, and ladbgrers on 
how tb cope with thiS:,techh_blo^. It hot particUlafly dif& 
is not far out^ It Brabo4fes .computersi mrms and things that I will 
show ypu in _a_ minute, aasic^ we are in the educatidh .business 

in the United States^ i 

_ _Rb]K)t rnaii^^^ out oh the street ^very 

day are educating manufacturing people dh the basis of what*roI}ot 
technology can do. ' ' *_ i ^ 

• It is pure folly tb think that ah ihdusirial robot c«utt walk ih off 
the^ street, and go to work. It. tak©3 a tremendous amount of effort, 
manpbvTfer, Mdjdbllare to ixistall this eauipment, and will show 
you the complexity of soii^ of th^e installations. i : . 

_ Your committee is rfeally looMhg: at robpt as_part_of _CM^ 
CAMrSUid^ flexible manufacturing OTStems. i would contend that a 
flemble mahi^ b»yirtuaUy''impdssible ^ 

out Saving the basic attributes of a robot tied to it. It is such a ' 
yitkr part of A^^tem that it reaily£>ends up drawing the various 
technologies of GAD and GAM togethe^r to make a total handling 
system in a factory, - - 

Now, let's iget to t;he "why" of industrial robots; First of alii it is 
a minimal risk piece of equipment, because as said earlie^^we had 
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_-__[_: , . . _ _ . .>...-.- \ 

about 6,899 machines instaHefl at the end .of\ 1982. lO go forward 
two slides, yqii will see thejSroductidn Ime of\machiiWs — the green 
portions of the^sHde, and the machines themselves are very disap- 
'pointing looking, , \ . _ ^ ^ _ • 

Those schbd| Ki Ja that come to visit us are qiiite disappb 
will make it qlear that we pre. talking ^bout industrial robota on 
my part of the preseiLtation^ and npjL the home or show-type robot, 
wnich are sdso gaining quite a bit of notoriety. 

For ihstahcejL_my_ coinpaM_ has_ bu machjines, and ydu 

tend to work out the bugs ^Iter 1,590 machines. The rmk t^at goes 
into installing one of these the next tiips ydu put-dneiri is fairly • 
minimal. - V ' 

^Another advantage i^ the reduqtidri in pr|ice. Once the rdbdt man- 
ufacturer iias built Enough ecuiipmeht, standardized on the cbmpo- 
hent^ and the installatidns, then the price comes dovra. It is fairly 
simple to put them in with the exception of the interfaces and the 
grippers; and that type of thing, " 

But back to the "why." Here is a man standing at the action end 
of a robot airm, and if }r^n look at the* oranpe part of the arm, at- 
tached to it with y 1 the hos^s i^ a spotweldihg 'fflh that is used to 
weld a car body. What He^has in his hand is the. same device 1 am 
holdiiig. Thifl de>dc_e_ is uaedOT every one's robpte^ is a , 

common type of teachings vidiich rfiows the operator, to drive the 
arm- around _in_ Jpace^ either Jiydrati^^^^ dr electrically. For in- 
stance, if I want to move this cup from this point to this point, I 
tike the teach bpx, called Ji j)rdp:aming and I merely gd out, 
grab the. cup, pick it up, move it to the side, set it down, pull it 
backj and I Wil] have recdrded ^at jKuiitidn in the robot's memory.^ 

'Now, yota can get very sophisticated and very comphcated in pro- , 
graming Jhe jdb itself. However, the programing is relatively . 
straightforward, simple, aiid I guarantee I could take^any dne df 
you on the podium and in a matter of 30 minutes make you a real 
robot progTfraihg ex __ ^ _^ 

I thmk that should be a point that you keep in mind w^efi dis- 
cussing how we_ convert JaTOrers_wh^ handle Ji<^,3eaVy pa 
presses iir the Tobot program^ A xobot programer is not nec^aa"ily 
a _HaryMd_ Buimep who t|ndeMt£md§~ 

He is a person who understands what the arm is supposed to fiihc- 
tidh ljke on the jdbsite. _ _ _ - _ 

- Again, I say that virtually every robot mfimufacAurer buUcfe 
standard cdmpdnentB,,dr standard products, and the programing is 
the key. None of the robots shown in thisc photo know: w^^ their 
application is until they have actually gone out on the job site. 

Now, what caii rolK)& do for reach and speed?, He^^ 
with its reach and area^ are outlined in blue: This is what this par- 
ticular* robot iooM li^^ jnaehine cfi^ dut 10 feet in 
space; it can swing aroimd or cover £0 feet overall. It can take a 
lOO^und part^mdvJlit atjan extremely high speed, on a rej^titive 
basis around the clock,^.and it can repeatv any ^taught point, as I ; 
shdw§d_ydu, by Moving the cup within 0.008\^f ait inch. - 

There are cdso robots that caiv get down ihtd phe-thousandth or 
two-thdusaiidths of an inch. In many cases, ^^are going after jobs; 
and we are taking jbfe that hilmahs are hbt^rftum is qdne 

b: dther fdrms of automation, and I tl^nk you will see in a little 
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bit tfiat in many cases^ .rbbota really don't compete solely with 
pP^te- Thej^ cd^ Hard automation and other -ways of per- 

forming a particular job..,. • _ *_ _ . 

There is another type robot that actuaUy moves^ l^ouiid on the 
ffoor, able tb *coyer the area^»b_utlmed in M will go into 

some applicatioris of its capabiiifar^.O^-thiB machine^ the x)rBnge 
and whiie parts mikeup the machin^^ (3ut at ffie lower righ^ 
side of-the robot, you. see a round, solid steei part. That part weighs 
around 125 *ppunas._XQu_M^ around with ydu^ you^h 

an operator. The robot then wal.& up and down the aisle or tra- 
verses up_ ahd_ ddwii the aisle aJid loai^ the battery of machine * 
tools. Although a robot is Iboked upon as possibly ah but^bwth of 
ah NC machihe tCK)l, in ho way does it restrict its application to the, * 
machine* tool industry, br to ihacliihihg. It crosses all lines; and 
what we are dealing with here is a technology that is irapapting 
. virtualiy ^very industrial mahufacturihe process in the cbuhtiy^_ __ 

For instance, these are headlights tor automobile.. This robot 
tests tjiem, takes them but of machihes, puts them through testihg 
procedure^ and' packs them in boxes. 

A televisiph tube is takeh bff^l hipyihg.moh^ 
at high speed, with delicate handfing. Incidentally, this is a very 
dahgerpus' job for a hum tubes iihpldde if ydU break 

them. They are extremely dangerbus. / , > 

Here is a job where the orange machine is a robot. On this end, 
another robot is grinding the inside of a stainless steel sink, so we 
are usihg hahd-td-hahd codrdiiiatidh to do grinding. • 

Here, a robot oh the left side of the screen is taking a 600-d^ee 
paij out of a die-qptihg machine, which is an extremely Jiazar^ous 
application. There are about* 600 to 700 bf thepe machih€« installed 
ih the United States,' and the robot has played a very key role in 
kfeepihg the die-casting ihdusti^ cbm^ ^ / _^ 

Here we are%king hot garts^ quenching- them, goihg into trim- 
ming presses, Here is a machihej bhjhe left. _Xbh can se^ 
of its arm coming out We arejpdcking up the small engine part bqi 
bf the mbLteh metal, foundry,. 'Bhis j[pb has been in pperation about • 
3 years, on a couple of shifts without grievance for cataracts,ist€h 
nlity, Jjack problems, or foot injuries. This shop, incidentally, em- 
iHoys about 16 people, and it has 3 robots. _ 1 

Here is a sand-^Ur fouhdiy, which Jias a very bad environment, 
with, toxic funi^; again, a roMt iri a hostile ehvirbhmeht^ 

Twish I had the slides of this job-before the robot was installed; 
This man had oh cm asJ^tbs o^ the 
inner cores of plectric motors, and his Job wra to take the core, dip 
it ihtp'a solder,^ gp_iht5_a_hpt> hlblteh flux machine, where the part 
yety q^iickly caught cSi-lIre. His arms would be oh fire. At that ^ 

* pbiht, he would sn^e off the excess flux, and put that part on the . 
table^ V , ' . 

TQ<fey_th_e_ operator acts as sr inspector. Hfe puts the parts m for 
the robot; the robot does the dirty part of the Jp& ahd he ih turh 
does inspection and output into tlie other part of the factoiy. 

I want to give ybu a feel for the r^mge of thejdbll^^ ihyolved in 
robot equipment, feobote th^t you are looking at here can Bell in- 
stalled for apprb^dmately $25j00g_up to 
♦ system woult| run anywhere from about $56,669 to several mil|ibh 

^ ^. . . 
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dollars, depending on the cdmplexity of the*'bther cbni{5uters arid 
. work process technology involvecl, 

Thjs-is a robot handling a 2,20(F dhH, going jhtb a forging 
press. This is ari extreniely job wLih^any injuries. TEere is a 
whole battery, of robots in this country working in hot forging 

shops. ^ ^ _ _ ' 

' Here is one that the OSHA people say is a real no-no. Our coun- 
try is filled with big p^^^ ^tariiping presses^ : 
molding presses, diecasting presses, or whatever, and we have* got 
people ali over the place losing .-their Srnil, having probleriis with 
their bacJcSs - . - - 
- This slide happens* to be of a job at. Hoover Vacuuni Cleaner in 
Cleveland, j^ lady is ta^ vacuurii cleaner components out of 
this compression raiding- maclrine. She is now backed over to th^ 
right of thei^slide._ The robot goes in arid, take^ out the two pieces, 
comes across, puts the two pieces into^a trimming station -with the 
trihfiming of the excess materials taken off, arid she aSfe as an in- 
spector and a packer. ^ ; . _ _ 

All of the applicatibiis-that I haye shown you so' far have carried 
at least a riiinimurii increase in productivity of about 20 to 30 per.- 
cent. Now;, 4sinother.fairlj^ stag ^tistic Is that abpui^ 90_per- 

cerit of all U.S. robot shipriienfe are installed in escisting manufac- 
turing processes. ■ * ' _ 

We take a real hard look at what it inearis to irierease the pro- 
ductivity of- jnacWne tools and presses about 20 - to 30 percent by 
iriyesting; $25,000 to $100,000. It comes fairly quickly. You„see why 
manufacturing managers are waking up to the benefits of robot au- 

• tbmatiori;. _ ^ * 

Mr. BiURAKis. Mr. Weisel, excuse me, sir. * 

Mr. Chairman, ma£ I interrupt at jthis pbirit? 
' Mr. Bedell. Df course. . 

Mr. BiUHAKls. You have told us about t^te iricre^e in pr^uctiyi- 
ty. Has there been any decrekse in jobs in the application that you 
refer to? _ _ ' _ ■ ._ 

^_ Mr._WEiSEL,_Ye3. I would say that you are probably looking on 
niost applications of a-reduction of about three-quarters to about— 
brie perepri per aOTli^^^^ _ _ . 

Mr. BiURAKis; In ail of thesQ applications that we have seen? . 

Mr. WeiseL. Yes^sir. : ^ ^ : 

The ones where the process involves "keeping a person involved in 
inspection; and in a. sense it is awash,^iid the cost justificatiori 
comes out of iricreased productivity and quality. 0nce you get some 
of this Tnaphinety running on a repetitive basis, quality tends tb gb-^ 
up. arid yo^u reduce your scrap si^ificaritly. : r 

Mr. BiURAKis. And without the rolKJts, if you had^porrited for»a 

• 20 TCrceht indrease in jLrc>ductiyi_ty—WQ tfiat>haye been FK)ssiW 
tod if it had been^^how nrany/employe^s>would it have taken to 
reach that j^irit without rolwts?___ _^^^ f 

Mr. Weisel. I would say ggnerally it is pretty well acciepted by 
robot manufacturers thatihe'humari worker is a treriiendqus j?iece 
of automation. If people want the job, we are' not going to have a 
chance at it. ..-^'^^ •* - 

Generally the jreasbri t^ is an increase in productivity is be- 
cause of the weight or the reach, and it becomes a stf ess factor on 
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the person over an 8-hour shiTtVWe teach bur robot sfaleLsmeh to 
look at' a job with one hand behiod their back, and try to do what a 
person is doing with two hands. Very rarely ca^iiyou^beal the speed 
of a perlon Ltthe berson really wants to talte the time to pve 
maximum output. The problem is tBat across B houra br a^c^^^ of 
shifts^, the Jiuman tends tp hit Yatigue, ^d the robot doesn t. It is 

very strong; ver^ high speed; yeiy xepetitive. , * 

^It isn't how many more people could you throw in the process to 
make it faster. It is a fallout of,i:Ke autbmatipn _ 

This happens', to be aiyery la^e imectioh molding nlachine^ and 
that part in there is a .garbage can. We have laborers, incidentally, 
working very harc| to kefep this robot in production. Th^_ j)ull up_in 
front of your hpuse eveB' other day or sO and try to d^troy t^iat 
part. That plant is ^wo^king a couple of shifts, and thbse robbts, 
have been installed for a good number of y^rs. . ^ ^ / ^ 

Her^ is a machine that the press is so bifc and_it_tTOk_t^^ 
to walk into the Jress to r;et^the part out. Oqe robot here has dis- 
placed one person, and one of theltwo^ people stayed on tlw5 job for 
packing and inspection. The white machine is the robot moving 
into- a 3,0(3(5-ton injection mblding_machine.J)ric^^ 
it has gbt is a household door, and we thermo-pressed a door wbi(?h 
actually gets a piece of glass in it arid becomes in the housing in- 
dustry, f -= \ _ _ - _ r*,t . il 

This^obot is going ihtb a stamping press. There is a person work- 
ing on the other ^ide of the press, which is feeding parte in. This 
robot happens to be taking the'i)art of the job where we are actual- 
ly doing multistage maneuvering of the part within the press, arid 
tfiese are jriicrbwave byeris^ . I , _ _ ^ . - . . , 

The appliance industry is a fairly prime .candidate for 
robots because bf the high volumes and types of processes. 

Now, this robot is servicing three machihes and -the gray part m 
the end of its hand, which is^ more toward the left of the picture^ is 
the front end of a Pontiac GraM Prix. add that this hap- 
pens to be at a very smaU business, which is ah automotive suppli- 
er; and through the implemeriMioLit' tWsJjartic^la was 
able to take about 47 cents out of the part, whTChujea^ kept him 
competitive,, and did quite a bit for- him as a supplier^to41ie_auto- 
motive company. • J^-^^^^x. 

Machine t«>bl_Jbadiri|L and unloading is a big market; ^tiere you 
see one robot tending three machine t<K>ls^ thejar^^ 
^stages are differentials for trucks. This happens io be at An Eaton 
plant. But the application of robote tp the machine-tool Jsase:^-^ 
stalled in this country is virtually untouched. 

Here this robot is picking up trarisriiissidn cases. They were zb 
pourids apiece,^ coming off an inspectioh mac]iihe, _gbingLto_a 
moving hbok. This jbb was actually a grievance job at the company 
because of the back injuries. One is a relief. marii AncL brie m 
aotudl operator to l^uri this application^One robot i^as. installed for 
$35,000; the laborers labeled it the iiSii moLrikey^^ 
acceptance staridpoirit, I want to tell you that labor is not hostile to 
this form of automation._i^ataddr(58S-riiyse^ to that a little bit 
riibre later, if you like. ^ c- 

Arc welding is a veiy big^ market^ We need some sensor break- 
through in the technotogy to really mike it a viable applicatibri in 
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large volumes. But there ^e problems Jn the factories today with 
the fiim^ from arc welding, and productrvitjr increase oh this job 
are fwrly std^enng becauscLthe inan here^m 
his eye whereas the robot pretty much knows where the path is^. 
radhecan do it much (lliick ^ " -\ _ . _ 

fiiere is a lot of noise made about how mcmy igaclunes 
kused in |maU J)krts prdgramable assembly. To date4±iere have not 
^Been-a' lot installed. In the future, wth. sensor breaktfeu 
forms of vision, tactile sensmg, I would see more application of in- 
dustrial robots in small parts assembly. appUgati^ ^ ' 

This robot is takings tray of aterihzea pottte out of a hot steri- 
lizing machine and picking them up 80 at a time. . 

The point I have tried to jnake in jshowing tins is that I have 
tried to stay away fro^ big 
spotw^dingdinra which are 'typically what you read about in the 
pr^. I Mve tried tp shpw^^ the^ machines are in appUca- 

tioHs other than automotive, and you can see that they spread to 
virtuallyeyery sector. _ ' - 

fidw^ the robot revolution, in my opinibh,^ is largely brou^t 
ateotlt by: the discdve^^ of one thipg by two pirties; one party bemg 
the press, whiiS is having a very good tiiae writihg: about star wars^ 
Giid^ robots. J have been in the robot busini^ almost 13 ye»s, 1 - 
started when you couldn't give them away, and I am really glad to 
see ^1 the pxi^. __ ^ 1 _ ._ , 

Second, a group of peQple who lia^L^ is the man- 
ufacturing management, and jvhere they discovered it was in 
Japan. When they fihiUy •wbkejap_to^b_OTet5^^ and figure out 
how in the world coid^ they bring these products into the United ' 
States at 8uch_lbw_Jrice^ and yet afford tne freight and the duties 
andeV^erythkig to go with it^ 

I li_ke_t6 us€L_ah example about Unemployment. Ten. thousand 
robots^wilt unemploy 300^090 people, and I have said thi| ih frent 
of labor Jlrpups eSl over the country, and I g^ ^ big smile at the 
end, because the 10,000 robots that were ihstailed in J^)an in the 
automotive industry have had a ia»e impact on their ability to 
import and take away 30 percent of bur market, and uiieinplby 
300,000 U.S. Wdrkess. : ^ t ^ «^ i. 

The point I want to make in clMing is that the United^ Stat^ has 
no curb on this technology. We started it in the late fifties, ^fe are 
just how learning to_U8e it^ We have exported it We are ahead to a 
certain degree in sensor hsae technology. But the tlung that ^ iiS- 
port^tisthatexery singl^prbcess that you saw on tiie-slides is 
being -done in France, Germany, Spain, Japar, alltheFar 
and 1^d^e_ East, and it is ah applications race. It is ajrace by na- 
tions. 1 attend international meetihss. wh^^^ 
which country hosts/the next big international robotics conference, 
and mauor people sit JU'buhd and bri^j*!^^ robots they 

have got instmed Jbecause it is anational- prestige. : 

It is ^timated^^ the year 1990 wbrid production of jndustnal 
robots ^11 be rou^ly $9*billion to $10 billion. We are_ estimating 
that we mayl see^$2_billibh to $3 billion of that market in .tiie 
United States., The reason it is so lo^, wheh^bu stop to consider 
that we are bhe bfithe largest industrial jiations in the-wo rld, m 
that I don't think We have got the traing^^ people to cope with in- 

\- ' 
\ 
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skiing this JeveL of niachines. i don't thiSik it is thS Sfficult; 1 v 

believe our schools are r^pondm^jvelL I tlunk _tJLere_ii_aJot of ^ ) 

very good work being done between, labor and management with / 
' respect to retraining. , • : / 

I^e the example of whether a floor sweeper can berome a com- . . 7 
puter prbgramer? N^^^ bej but he _mayJbe;^a_ro^t:prcH / 
gramer; and the machine operator _may be^ the Ime foreman, jmd^ 
,the line foreman may: be the electronic, tecj^^^ elec- 
trdnios technician may^um into a computer prc^fflon^er; it fejt^en-' * 
eral spreading of the weay^. It is mi upgracUn^i ju^^ 
seen in the computer industry and seen in the machine tool indus- 
try, and so on. . _ _i 

In closing, I would like lo say that while I appreciate the oppor- 
tunity to make our point, I think the important thing teat we taiyei 
to get acrc^ is that it isshere; it works; we Jon't have to research it 
to death; we have to vise it; we have to find ways to giye_ com 
incentives^ to use' it. SmaU business in the United 
fair-haired cbxisih of the big company like it is in Japan. _ 

Small business takes a direct interest m th^ automation they- : 
.buy. It: is a mcgor investment for them, and I don't think it has the , 
kind of dispiacemeiit attached to it at the small busing level that 
it- does with, a' la^e eoinpany because i>eople tend to serve acxn^ss 
broader lines, and I l^lieve that it. is al^lutely a vital technology 
toitir^^ure, and I thank ybu. _ _ : 

Mr. Bla)ELL. Thank you very much, Mr. Weisel. — - — ^ — 

Sir 6uN. Mr. Chairman^ I don't really hav^ tob inaiiy questions 
for the gentleman, but' I^wduldlike to make just a statement. 

I spent about 3S years of my life in ihdustrifd automatioh with 
the Gerier^_ Electric Co. p a User of automation and a designer 
and seller of it, and wotdd like to make th^ bfeervatibn that the ^ 
advent Mrpteols has Iseen an extension of a process that had' been ■ 
going on for parobably 56 years in indftstry, of gradually automating 
Imd^dbing^ tMn^ mbreim|<*anically, td lower the cost of doing 
themj ari5**to:get the benefit of generally the higher quality that 
resUlteJrbm Jhat. 

' I think that in the period after World War 11, bur American in-: 
dustry moved very strongly^ in many respecta toward automation. 
We didn't orfl the machin^ we put but at that time rolwts, but 
rbany of them_ were 'a yei^similar technolc^. They were things 
that picked up pcoiB and moved them someplace^ and put them 
dpjra^^ey we^^ in terms of theit degree of 

freedom and their flexibility as the present type of products, but ' 
they were jieverthel^ the si^ - - ^ 

-Let me ask the gentleman whether ybu feel that with the advent 
of tWsLnew sta^ of automation, which requires, of course, ^a cbm^ ^ 
puter programer ^d service pebple; and quite a few Jobs inyplved 
in jnakirigLtheselrdbbts. There is a huge market for l^emtHrough- ^, 
out the world anl the United States. \^ther ybu Jefl that even 
though thg_ robot itself, when applied, may replace'imnan workers^ 
in that application, and: whether the net resMt bf all^f it^^jehen 
^u_cbnsider the' servicing ^d the making anct the computer p^ 
tgraming and the broader apphc^tibn4'wh_ether_this_iw^ 
. resent an opportunity to increase jobs in the United Stat^. " ^ 
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WfapL-lthink there is a goq4 ixwsibility that R wili; i tJnnk 
that at a minimum it is going to equal itself out;_*^WherLw^ 
' roughly 6^800 machines inst^ed iiow after 22^years; that is nat a 
very big record to brag about, but I know that we have_cpn^^^^ 
ably more J^Jjle in the United States^ addressing themselves to 

robot kin£ of thihgs, other than 6,800 peopled : 

Ifjee were juc^ in putting in 100^000 macMnes by^i990, my 
estimate, and the trade association's ^timate is that we wduld 
proMbly hMe jgenerated about 350,000 to maybe 400,000 jol», and 
those jobs would be everything from scQesp^plej api)lic»tigns engi- 
neers, research p^Kiple, fidd service technician^ and then at > the 
user level you would Imve your maihtehance 
turing: pr4j^ess pedpl^^ You can read estimates from pne end of the 
; spectrum to the other, but our estimate is that it is going to pretty 

much .be_ awash. _ ^ ^ : • - — _ _ _ 

^ Mr. OtiN^ i would t^nd to figree with that, Mr. Chairmjma aj^ 
think we blight to Idbk at robots ag a jobniaking opportunity as 
weU as one which changes our jobs. • ; 
" ' TScmk ymi. ; 

^ : Mr. Sedeu*. Thank you. « 

Mr. BoeWert.! _ _ ' " - 

Mr. BoEHLERT. Thank you, Mr. Chairman. _ _ __ __ 

Where is the Jrincipal fese^ch being conducted in robotics? fa it 
the university community, in the priyate sector, or is there a cbm- 
bihatioh pf the twp?_ , _ _ _ _ ^ 
Mr. Weisel.1 think we would say n^bre in tlie research cbmmu- 

nity at this jKiint. J _ _ « , , « 

Mr. BoEHLERT. Funded where? By the Burcsau bf Standaras? 

Mr. Weisel, a)melbf itJLhere^ jind some by private consortiums^ 
A team^of 15 companies wo3d teanf up to sponsor a research igro- 
gram. But the ambunt bf r^iarch that is going on isn't near the 
magnitude that you might smpect. : 
* Mr. BoehiMt^ Dp y^ 
•Mr. Weisel. No, I don't. _ A 
jar. Bedell. Wbiil_d_the_genL^^^ - _ i 

How would our i^esearch compare with that^ Jai)tfn, Franf^Prjr: 
Genn£my_br_sbme bf_the other Jiidustrialized companies? 

Mr. Weisel. i .tKnk . tJiat against Europe, we are ^rtainly put-, 
ting mbre mbif^ back intp tec^ _ . _- 

In Japan, I am concerned they are just thrbwiilg pwgLe.at, the 
develbpmeht bf sei^r twdmblb^ and more sophisticated robots^ 
^ ifou Bee,^one thing that you ought tb-be carefiU bf _wheiij?bu^t 
^all thSe figurp_tlu-bvm at^you is, that the difference in the w^ 
Japan counts what they cffl robots and what the _United__Statc« 
counts as rol)ots_ because, you are going to get figure|S v^^^^ 
will see that Japan Jias 66,000 to 80,000 maclunes iMtaUM^^ 
what they sure cbunting is a very^simple air cylinder: that moves in 

and gO€S back and forth * _ ^ 

Under the_lJ.S, definit^n, vif^o^ly accepted reprpgrjwmnabie ma- 
chine that can move from job^gjob imd isn't dedicated m^^^ 
prbc^. _&)i_when we breal^ down what tha red Japanese numbers 
say^ we believe they have about 18,000 machines installed, which is 
stm better than two times what we luivet 
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They have, been ''so good installing machines because^ they- have 
taken the approach they, want to keep it simple, and the majority 
of the ISyOOO machines are fairly simple devic€@» two and three axis 
arms th^t ^o in ahdxjp fair,ly repetitive ta|ks. In the United Stetes 
we have opted to go the more sophisticat«K{6ute: the bigger com- ^ 
*puteri-4heinipre_aTC and_sp_bn._We_ace jxistnow 
don't need all that As our usjer base, the mtoufkcturing base, 
learns mbre^lMDut theJ»ciinpL^ seela trehd_iii thisr cpu^ 
try to g:o simpler^ in the machines, and i think .we will see a -dra- 
matic increase in the 

Mr. BoEHiaERT. tet meitell you, they are beating us in cora^K 
technology tod, _ ♦ 

Mr; BedelL. Apparently; you do feel that th^ are*putting inucl 
more ef&rt into th^computer technology? 

Mr. Weisel. Yes,^I do. _ . 

I know Hitachi 'took 500 software and hardware ei^neera. with 
• the _ balance. _beih^ veiy_ heavily slated ^ toward _ software, and put 
them orr j-qbqt i>rojects alone, and said, "Here, . these are' the 

prefects we are jbih^^ „ ^_ 

• Mr. BoEHtERT. i would xjonclude by what you are saying there 
that hot haSaiig ih^^^ what, we are dping ih^ 

dollar volume that you really feel that- it is insignificant and there- 
fore inadequate. 

Is that a fair statement? ^ 

Mr. Weisei:. I would say that is fair. 

Mr. Boehlert. Do you have any comparison figures bh ro^t 
error versus human error? ^ - . 

Mr. WEjSEL._Nb, I would s^^^ — _ : 

Mr. Boehlert. iet me tell you what I am arriving at. . 

Mr. Weisel.lOK, I am nbt sure that I inderetand the suest^ 

Mr. BoEHLEOT. Oh, about 5 or 6 weeks ago, the New York Tnnes 
Suhda3^_business section _had_^_butstahdm article pn_ the 'Tbybta 
Co., and in that article it was pointed out that 85 percent of the 
autbmbbiles coming off the Tbybta a^mbly line are defect-f¥ee,v 
whereas the average automobile coming off the Amesricaih assembly^ 
line had 7 defects. Within that article, I seem to recall, there was 
so^e meiitibh of rbbbtics being used extensively In 
m&nufaeturi|ig, arid then jvhat you have told us, ^ you just did, 
that 10,000.rbbolts;dis^laced:300i000_ Am^^ auto 
industnt scares^the hell ouif of me. it sfiould scare everyone. 

Mr. WMiEL,_Yes, ^ . : ^ 

Mr.. BoEHtERT. So, that is why i am getting back to the human 
errbr versus the robot error. .. . ^ ' r 

Mr. Weisee. i have toured the Japanese aOtb pl^ts pretty weUj 
arid I wbuld say that they have got *their seven errpin too; il;is^ just 
that they are catching them farther_^^^ bf the 
Rtxal count ^at tile end, beratise they build in this, "Let's all get to- 
gether £md figure but _wl^ are iri stegesj^ . _ 

Where they have automcrt^d it wasn't directed specifically at^ get- 
ting thibuality up a| much p gettiing the labor but. , ' 

You wai go over there, and you will see the arms that are fairly 
simgle^arms that are just pickmg up.eiigin^ from here arid setting 
thSm down. W^ell 6ur„pebple have tended to laiigh at that, and sayi 
"Well, that is not a gc^ robot job." We are still doing it with a 
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$30,00d-a-year plus fringe labor, and they are dpinfe it^^w^ 
$10^000-a^ear device that pays for itself overnight, and it works for 
id^ears. • * . — 

So, when j:bu^o thraugb lt is actually kind of fnghtenmg to 
how few people they havei bat yet they have got them. They are all 
at the back end of the plant working ^n what Jth(^ are going to 
automate next. The bodies are ther^, but the__headcpuht is what 
goes agmnst the pr ^ down at the prod- 

xictiine, it Js back up in engineering. \' . 

Mr. BoMtERt. Tharik you very mu^ , * 
. ^Mr;.BEDEU-. Thank you very much. * " 

Mr. Bilirakis/ _ ^ ' ^;;-v^,'^-t 

- Mr. BiURAKis, Mr; Weisel, you are president of Prab Robots, Inc. 
In summfiyry fbrtn, wh^ - 

Mr. Weisel. We started in 1961 as a small mEmuf^cturerp^^^ 
scrap cbriveypra and scrap processing equipment; ^d we^began in 
the robot business in 1969. Today we are probably, 65 percent til" 
ter^a dpljar yblume we have the second l^est m-_ 

sialledlja^ in the cotintry, 

Mr. BiURAKis. Manuf acturing robots? 
: Mr; Weisel. We nianufectiire-rbbbts, yes, sir. <j 

Mr. BiURAKis. Ar^ Ml of your robots manufactured at your 

plant? - , - ' ^ 

Mr. Weisel^ YeSi Sir^ _ • • 
Mr. BiURAKiS-^By Americans? ' . ^ 

l!^r \^EiSE«L. Right. ~ " 

Mir* BiukAKis; Where do the cbmpbhent parts that go . into 
makiiig upLthiat roT>6t_com^^ * - j - __ . 

Mr; Weisel. They come feom the United States. We have abpju 
40 or 50 &ubasaBmbi5^JUi)j)U^^ to us, and 
we have literally hundreds of compbneht suppliers^ ^ • ^ 

Mr. Weisel. We send bur Prab rdbots^ut with an American flag 
on it, which says, "Made m America by Prab." . 
^ We have the United Steelwdf kera, so if you— ^ ^ ^ " , , 

Mr. BiURAKis.' So, would you say that is indicatiye_of the mdl^ 
tiy in geherali that ai of the paife, all of the raw materials, , and 
fidl of the component parts are made in America? _i 

Mr. Weisel. L wotdd sliy that the manufacturers toio are manu- 
facturing in the-UnSted States are using primarily_U^§.-built equ«>- 
ment or parts. The tlung that bothers me, aiuUbothers^a lot of the 
United States manufacturers is so paahy lai^e Uiuted States ^^c^^ 
rations have_ rushed to ^apan tabt^g in their equipment, and I 
think it is a bigTrSjari Horse. \ ^ ^ . ^.^V i c j • 

I thihk the Japamefe have established mdmdual beachheads in 
large corporations to help get^to the mOTketL they don t jnake^ 
any bbh^ about it. They,.^^fffif 25.percenf ^f^&^ industry by 1985 
aiii they intend to dominate it untU about 

Mr* Efe™iJ»t, Would the gentlemm yield? V . _^ 

- I am sbppbsed to be at another hearing at this same tw^. The 
SubcbmmitiM on Science and Technologgr is dealing jvith the sub- 
ject of strategic materifQs. \^uld_8trategic^aterials be mvolved^yi 
^1 your prdductidn, or is it generadly the materials that easily 
found and would hot fall into the category of being strat^c? 
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Wkibkl. Can pm give me an example, of wliat womd be a 
strat^c miiterial? : 
Mr. BoEHiXRT^ Uranium. » * * : ^ ^ 

Now; we ai^ adding the exotic materials. 



Mt* BdKm^f . Titmiiiiin? 

Mr. Vkaas^-vior- 

Mr. K>Eimmt. Not available? 



mr. DOEmwTi rioz mmem avaiiablef ^ 
Mr- Wk^u No^ yqu might find a very few numbe r bf robots 
bmlt each year ttiat would go into liiiclear applications w£ere you 
need some exotic metab; 'but it is 60 small -that it is 1^ than 1 

percent of what we are - , 

Mr. BoEmjBRT, Just out or curi(wity, how many people does ^bur 

firm e^lqy? - ^ " _ - 

Mr. wrasKL,_We are at a^^ * ^ 

Mr. BoEHUEXT.^Ehank you. ^ ^ ^ 

BiijgaAKis. I have hd further questions, Mr. CJhairmaii. 
Iiiank ;^u, .ftfc. Weisel. 
Mr.3|a)rax,_Thankyou. * : 
Mr.jScteefer. ^_ _ 
JMr._&H^JjPiK, Ifiiy^ ancdydis as fsr.as izisur- 

ance goes in replacing jome bf the^mdre haiar&>us joS with the 
UTO of robots o^ that has shown a drop in insur- 

ance c<^ due to ttie fact^that we taave fewer ddwii time, 1<^ time 

accidenlti on soine o^^ - , v 

Mr. Weisee. Hiat is an excellent queustidn, Imd we^Lre Unable to 
? handle on know how to 

charge you because yoti ma^ have a^risk, but4:hey ddn't know how 
to give^ discounts when ydu get rid of them. It is very diiiTcult to ^et 
anyone to cbmimt what that n^;ht be wdrch. We are lea^dng what 
it IS worth when you lose an aimi_pr_if ^u lose a life bedaiise of 
pur product liability situation. Hiere is just no way in our i^count- 
ing structure to take any of th^inj^ accoiint It _is ah overbad 
hugiber_ that Js there, and I ddnT tl^ink a plant that is fiilly auto- 
mated Jito any 1^ insurance premium than the plant that em- 
plws 100 workere^^^ t 

Mr- ScHAXFExt. But them sti^ has to be fewer loss time accidents 
in some df these areas^. and it wbiild seem to me that ^buld fall in 
line? ' : T , . 

._Mr. WmBBX-^Yes, it Wduld. _^ 

• Mr. ^CHAEF^. Witifi a dropofiT in insurance. 



Mr. WrasEU'I know that Jmidng our Lmembershi^ are a 

:Jiimibir b_f rp^ wh(^ robots who have arms, 

and yoi^ could certainly, equate those to adli^ ld6t_h^an_ anni. 

How jv^ tie tiiat back, I jiist don't have a good handle on that. 
Maybe that is i9omething \^ ought to work on tiidu^^^ . 

Mr. BltmAKis. Wouldjhe gentleman yield for a moment? 

Mr. ScHA^PiBR. 6ertaiidLpr. 

Mr. BiURAKi^. Mr. Weisel, youimehtibhed product' liability, fi^ 
that part bJLthie law extended to robots? " * y 
Mr. WEisa^ Ye«. Yes. ^ 
Mr. BnjRAKis. At this pbinffr--^^^^ - . • 
Mr. WKiSEt. Y(». ^ 
Mr. BitiRAKis. It has? 
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■ ' _ " ■ ■ "is- ^ ' . .': • 

Mr. WrasEL. Yes. - ' ^ 

Mr. BiiA^AKlg. In the ^n^that liability is. going back to whom? 
Tb thejtnanufactturer of the robot? : : 

Mr. Wehsel. And^e_geogle that sdld it^^d the p^ple that in- - 
stalled it, and the people that made the broqhureg? It i^ as wide- 
sprbad with us as it is everybody; else. _ _ _ - 

Bffi-. BiidRAKis. AU right; th m 

Mn SciL^EF^. No further question^ ' 

Hiankyou, • _ ' _ " * 

Weise^^ robots is reSlly 

outstandmg^ We bave qevf r had a losiof life in this country. 

Tbe^e was wlib jumiied the 

fa^m'd enci^ure and got inside and was monkeying ^th the ma* 
chiiiej tripped^bn pne^bftee^l^^ switch^y and the- rbbbt pinned b 
and kHied hnn^ But in generd, the^ jobot manufacti&era^ very ^ 
cpgnjzant bf Mfl^i^an has a strong commit- 

meht with the stfety committee that is setting standat^s at this 
iXjiiit for installatibh. * _ - ' 

Mr. ScHAEFER. Iliiank you. ^ j^^ j--^ ' ' 

Mr.Bm^-.TOfimkj^^ ^.-^'^'^ . 

One of the concerns tha^i; I think ge^e^aUy exists js th0 percep- 
tion -that thel Japanese have jdbved ahead bf us in terms of the au-^ 
tomation of their autoinobile^factories, for example^and that they' 
now have a lead bn the number: bf mardiburs required to produce 
an^utomobile compared to the U^SffaciUti^; ' 
• Do ybu see with the rbbbt advahceinent and coming on that that 
gap is going to be closed between ourselv^ and the Japanese^ or dp 
ybu isee it staying where it is, br do ybu see it TOdemng?- Apparent- • 

ly^ they^ire going to be producing, more robots than we are ^ 

Mr. \^ISEL. Right. I tKihk it is going^tb b b 

Mr; Bedeix. I am nbt just talking about automobiles; J am talk- 
ing abbut bur whble industrial fabTO^ 

Mr, Weisel. I believe it is going to close; and^ I believe th^ are 
wbrking as hard at keeping it a widespread cbmparisbn, cts we are 
trying to close it. ' J ^ . / ^ 

They have 140 thahujacturers of rbbbts, and they sire starting to 
have a shakeout now: We Have 30 to 35. Because of their downturn 
at this pointy they have chosen the United States as the big maot^et 
they want to get 4nto. . 

Mr. Bedell, i^bu are talking abbut this big market bf selling 
robotsJielre? 

Mr. WiassL, Yes, our. 

I see' the ^tomotive industry moving very iiggt^^ively to try to 
catch up with implemeniatibn bf rc^ts. I see i£e textile industry 
moving very quickly to try mid embody more robots, so I think one , 
bf the things that has happened is that the Japanese .have been 
very gracious to us. They Imve opened their factories. They gladly 
host bur tours, and we send vice-presidents bf mahufacturihg, and. 
plant managei^ over, and we go f^irough/and if th^ want to l^e 
in what thev see> the^ cbme back with quite an ediicatibn. They 
have learned that they have |fot to automate^ . 1 ; 

I was r'ecentiy bh^a tour with abbut 40 U,S.' executives, whb were " 
all manufactunng people, and about a third of them walked out 
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and said, "WeH, that is not so tc^g^; we could have , done \that 10 



years ago. \, . 

Well, "could have done" is the kiss of death, and 1 think they 4re 
waking^up. — V ' ^ ^ . . - ^ '-■ _ 

Mr. Bedell; You smd the dpwhturii? iU-e yoti iniUcatinjLt 
Japan the robdt industry is finding that they can produce more^ 
than they can sell? \ ^ • . - * 

Mr. Weisel. Yes. ^ \| _ 7 _ :v 

_ Mr^. BmEU^ You m^ jn Japan they: are^ 

significantly more research effort on robot improvements, and you 
Indicated further in_1990^ypu thcmgh we would h^ve,abdUt;20 
percent of the world robot market. How does ;that compare with " 
the j^rceiitage we have today? " 

Mn Weisel. Today, the ^rorl'd dollar volume of rqhdts sliipped in 
1981 was about $1 billion^ ahd the U.S. market in 1981 was about 
$1BD million, so we were abbii^ 15 or 16 perce?nt. r 

Mr. Bedell. About the same. So you think we would maintain 
about thel same positibri^^ \ 7 : _ _ _ , 

Mr. Weisel. I think so. I might add that one thing that is very 
impbrtaht, particularly iprjsmall business is tlmtju^^ Japant therejs 
a Jiationsd basing j)rograrn for robots. Hiey^have identified the , 
robot as_ajcey element in gettihg jbheir kt^j>iDg 
their labor costs down, which helps exports of course. There are . 
very low uiterest lp tp_^iSaU busmj^ if thej^. 
apply that toysrard robots or to other forms of automation. 
__The other thing is that there is a joint revenue share on R&D. I 
am not isxactly positive of how it works. We can send ajiaper down 
on it, We^ have a writeiip on what* they dp, where the Governmenjfc 
wJU share in the funds that are required fo put a rdbgt_ort_a: new 
and, untried application. 'So if thejr are plowing any new ground,^ 
the Government will back tlmt wth abbuXa 50_pe 
some kind. Also the 'rolsot in Japan has a fas^r depreciation sched- 
ule^ ' 1 ^ \^ 

Mr. Bedell. Their robots would depreciate somewhat more rapid- 
ly,^ would they not because is it that ours are mOT 
plex; and therefore are easier to program for hew tasks than theira 
•are?_ , ^ V'.'- . - - • 

Mr. Weisel. WelU I think th^ depreciation schedule is set with- 
out aii eye toward the complexity of what you are^rpng fp depre^ 
Sate. It is capital equipment, and it has got a fixeH humber of 
years. ^ . . ". ' — ^...y^ '■ .*■ _ * -- *' -• ■ i^"' 

Mr. Bedeu-. Wpuld i_t,be_easier_to j)rQgram to_3oJdifferent 
jobs generally 'than it would 5apan^e robots, whiph te^d to be sim-; 
pier Md foiLmolre sihgl^pur^ types of things? Si . * 

Mr. Weisei-., Yes. That is true, : ^ 

Mr. Bedeu-^ I^ are no other questions, we appreciate ver^ 
much your testimony.* n ^ ' 

Thaiik you for being here. " 

Mr:. Weisel. Thank you vejty inuch. j_ : = ^ 

>Mr. Bedell. Our n^xt^tness is Maijoi^ Blumenthal, who is 
Project Director in the Office of Tachnblggy Assessment. 

We appreciate what OTA has done ifi, te^ "Snd we look 

forward to your t^timpny, Maijpry, arid if y<5U v Will = also identify 
the person who is with you today for tis.— =^ — ~ * 
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raSTIM^NY OFJIARJOEY S. BLUMENTHAL/ PROJECT DIRECTOR, 
COMPUTERIZED MANUFACTURING AUTOMATION, OFFiCE^OF 
TECHNOLOGY ASSESSMENT, ACCOMPANIED BY P^ 
GARTEN. jaANAGER,. COMMUNICATIONS AND INFORMATIpN 
TECHNOLOGIES PROGRAM,^OFFICE OF TECHNOLOGY ASSESS- 

• . MENT . . ' ; ; . ' . ^ 

Ms. BLUMEimiAL, Yei^Jdth today is Fred Weingarten, is 
the manager of J^he conrinunications and informatioh techiiolbgies 
program afthe C^fice^f l^ 

I.have submitted written teetimohy for the record, and I am pre- 
pare ta provide a^bnefer oral ^ t_- r^it 
My written and oral testimony draw^ ph the cohte^ of the OTA 
technic^ memorMidlm / ^ 

Tlie full study, to be co^Spleted latel this faUj_wilLde£k;n^^ 
inable/automatidiLtechn and their tievelopftient ti;ends^ d^ 

CUBS indostriai Srueturcs and competitive conduct iss^^ and ad- 
dress a_?et_pf_Labbr-related concem8,f mcluding potentials for en^ 
ployment change^ likely change in the Working eriyirbnment, and 
implicatibhs fpr ed^^ 

Before addressing employment j&al^^^ 
what we mean by computerized manufacturing automatioh, or pro- 
gramabla automatioh. Thbs^ are umbrdla^te^^ that refer to a 
family of technblpefes used m mamufiacturing, including not ^ust 
robots^ bpt dso computer-aided d^igg;^£md^mpu 
factunhgLcpmp^ proc^ piffliming, £md a vanety of^utp- 

Eoated materials handling, storiigei^and retrieval ^^^^ 
pTAhave not yet Cdmpleted our own analyst of the, potential em- 
ployment ifepacts of prc^amable automation. ^ ^ \^ u 
__Hpweyeiv ou? preliminary work induded a review of how iucfe 
ancdysea Sre typically made^ J^JciAcluded from that review it m 
extreinely difficult to evaluate how the expanding use of ptogramay 
ble automation may affec* employmen^^^ i.^. . -j • *u 

Also, it does gppear that many of the forecasts pubUcized m tm 
business and ^popular pr^^ are- unrealistic, and such _pK)norace 
merits should be received warily. Mc^t of the many jmW 
casts of prbgramable automatibri employment impact OTpear to 
stem from one or two approach^, what we hgye called the engi- 
heeriiig approach" and th^^^ , 
There are often problems^ with the way both approach^ are 

used. J * _ V 1_ _ '_ - . 

l^e engineering approach fer est 
yplyp^ describing what^utomatibn technologies do, and c^- 
parmg those capabilities with what^ple can do. WMe siMh^^ 
ysis is rieedfed to appraise employment mipactH available Jbr^sts 
^uggSt that bhe-jxH)he cpmpariflbris between peojde^and machines 
are overemphasized^ tWs can cause the iH)tenti# for automation 
technologic tajerfora taskis that are never or poorty done 

X people to be overlobkeA . « * i i.- i.- c 

Or there may be a focus on teclpucrfly . ideal combmatiqns gt 
people and equipment whicli igiVLr^ the J^^^^ 

s^ratibris that shape oteerved employment patterns, and':OTgi- 
' neeririg estimates are easily corifbunded by errora m projectmg 
technblbgical capabiliti^. ^ ^ 
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*_?^onbmrc estu^ impacts rely on qiictntitative 

modeb^ottfae'wbrkiiigB of the economy. They ex;|^licitly account Tor 
niany_ influence on emp7b3anent^ not just .tec£m<^ogy but prices, 
consumer preferences^ labor supply trends ind oJfcher fe<^ 
cause the^ are cpmp economic estimates are valuable for 

studygig overall industry or nati^>nal employment patterns, HovH^v^ 
er^ th^ are LgeneraJUy tod a^r^ated for evaluatmg employment 

change atthe company level. ; , ^ ^/ 

Although, ecdnbmic draw on engineering estimates, it 

is uncleaf how well they capture change in_ equipment twhro 
ogie3._ Partly this is because they project future capital sto(^ froml 
past^^riptions^qf industry'js prc^uc^ aiid iny^tmeny ^ It 
partl^becpiuse ade<iuate data on requirements for materials and on \ 
' import levels, ^pital intensij^, and' other measures j>f hbw new ' 
technologies aff^^ the economy are often not .aYafiable..Jbiother 
problem with economic ^timates is tile up of ^^liLitaffii^j^at- 
terns or Qcciipatibhal profiles amoi^ industries to forecast emplbyr 
ment. Again^ tlmis a problem inflecting iimdeqim^ dat£u_ __ 

Moyihg away from methodblc^cal Issues,^ would like to com- 
ment on how prc^amable automa^^ 

Fireti it is important to recc^nize^ as has alreac^ been said this 
morning, that prc^amkble aiitom^ 

Tlie technologies were first fatrqduced in the late 195C^^^^ and 
early 1960*8. However^ the limited levels of use today surest that 
I sigmficint emplb3rment change is nX>t an immedia te p roblem. Con- 
^sequently, now is a ^>od time to examine how these technologies 
* may fidfi^ the work force. _ <i _ __ __ 

l^dnd, the employmen t ef fects of prbgramable autbmatibh will 
steni from its distinctive attributes, including the foUowing four^ 
First, there is the capacily for iiifbrmatibn prbcessihg^ as well as 

physical work; _ ; _ . 

Second, J;here is the capaci^ fpr qucUdty enhanc^me^^^ is 
reflected in yaribi^ clsdms about the precision and the. reliability of 

equijiment and sys^^ 

Third, there is reprogranabifiiy, :^uch enables ^pgrtoiable au- 
tomation to be use^ to j^it)duc^ i ^ _ 
And fourth, there is capacity for directly linking production 

. and supj>oit eNquipmen^ and litems, ^ __ _ „ 

These attributes will inSuence the costs, types^ and^amountsL of 
prodii^cts mgde with prograinable automatioli. The y w ill alsb influ- 
ehce deinftnd fbr automation products, l^ese attributed explain 
why psxjgrafflable lutomatibn^ u^l^ cbnye^ybnaJ auton^^ 
likely to affecH; all jftjrpes bf^^ployeesi including; managers, profit 
sionals khd technickl workers, M well MlM^Sductibn wbrMr8_.__ _ 

TInrd, and finally, j>rbgramable automation m^ £^ect employ^ 
ment by giving rise t^ change m the bx£anizatibiL_an 
ment of productibn^ l^ese chcmg^ in^ occur both within mdivid- . 
ual facilities, and between faciUtieSj^even t^tw^ Such, . 

brganizktipnal changes mav shape tli^Jray that progz^mable mito- 
mation influences the wbr&ing environment or the qualitative as- 
pects of johs. ^ A * ■ r 

We have not completed our evaluation of how prograniable aiitb- 
matibh may aiTect industrial biganilsatibn. 
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Howeven we can make fome teritatiye stotemen^^^ 
tential for these technologies to affect small businesses. Programar 
ble fiiutomatibh ofTers the potential for improv^^ 
prospects of small busin^es insofar aB it is well juited for produc- 
ing products in limited quantitieSj cmd it is cheaper to cpn^ 
prdducihg one product to another^ using-programable as opposed to 
dedicated equipment aiid systems^ AlsPi to the extent t^^ 
ing programable autbmation emphasize development of specialized 
software aiid applifciatibhs engineerin4,L ac^i^^ties tha^^ 
ly on having good ideas rather than fixed investment, significant 

sraall b^ihess participatioh is possible, _^ __ ^.jL 

To ddte, small businesses have been involved in s^wlyii^g^ both 
relatively smfdl and unsopliisticatedjiutbmato 
as relatively sophisticated and specialized, automatioi^products; 

Finally, let me close with a few comments on e^ Mid 
training issues. In research to date, OTA has identified severed edu- 
catibhJ traihihg, and reiJfaihing prclgrams relevant |b the produc- 
tion Md use of programable automation. 

Such progTfms. are sponsored by industi^r^ Lalw^^ prganizatigns, 
publid'" school systems, techm community colleges, engi- 

neering programs, and CETA-funded program additibriLOTA 
Ipoiisored a survey of 506 programable automation useis, produc- 
ers^^d others familiar Y^th ihstrii^^ 
* _ Qf7 potential user establishment surveyed, 40 i)ercent did use 
some' form of programable autbmatibh, but bhlj^ 22 |«rcent sjx) 
sqrea_br conducted relevant educatioagnd training. In contrast^ 93 
percent "of producer cdmpahies prbvidid sbme instioictibn^fo the^^ 
custjtoiera, jpn^ single jouii3eB. yer^ few provided 

any/graduated series of courses for their custbmera.__ ^_ 

_ M^yL^^estions about ajjpropriate curricula and targeting for in- 

^ strJctional programs rernain to be resbly^^ ^ 

^ Mthpugh the availabili^ of such instruction is growing, current 
views of representatives frbm labor, industTy^ the educatipjial com^ 
mimity, jmd Government are consistent with other indicators in 
' suggesting that, training khd retraining requirements for prbgram- 
ab^ ayjpmatioitar at tnis point poorly- defined. 

[breover, curriculum develbpineht, change; ah^ delivery, are not 

prgceeding in a cbordinatfed fashion.^ - ,L _ 

" cbncludes my oral pxesehtatioh. I wiU be pleased to answer 
ly questions. ; ' 
Mr. BEDEtt. Thank ybu very much. j 
'Mr. Bilirakis. ! 
Mr. BitiRAKis.. No questibns. . j . 

Mr. Bedell. Mr^ Schaefer. j 
Mr. Schaefer. I have no questibhs. i " 
Mr. Bedell. Thank you. J 

Ms. Blumehthal, if I understahd your tertjmony cprrert^ you iii- 
iicate that there is more to the change inl automation than simply 
•bbbts. ITiere are pther areas a^ / 
E that correct? — , i 

Ms. BLUMENTHAJ^ YeS. ^ _ _ '_ L - i _ 1 

We are looking at computer-mded desigin; computer-aided mauiu- 
[facturihg; computer-aided process plahiung; automated materials^ 
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'handling, storage, and retrievah systems, and often these technol- 
bgies are used in combm^ 

r. thinK that when Mr. Weisel deferred to the use of robots for 
IbaSing andiuhJradihg^^ example of 
how. different types of automation technologies may be ^ded in-; 
dbmbihation., _ _ J_ _ « 

Mr. Bedell. Now, are you looking at all Siose various aspects? 

Ms. BtuMEimiAL. Ym. 

Mr. Bedeix. Have you beei;i able to do anything to determine the 
size of the work for^^plabement and where those people would . 
be reemployed in theUet^picture» hot just robots. Hut the total pic- 
ture? / 

IVB. BLUMENtHAL,^ We are ti^ihg to look at tl^t, and we do hot 
have any answers to thc»e questions at this pR:)int. 

Mr. Bedell. Do you expect to have those at some time in the 
future? - ^ 

Kb. BLUMEm^^ We hoM toi j'es^ \^ aim to cbmjjlete bur study 
late this fall, and at this point we are still gathering data and con- 
tihuihgiwth pur analy^^ _ J" 

Mr. Bedelt.. And you hope that would include some indication? 

Ms. Blumenthal. Yes7 we hope to come uj) with ranges. 

Mr. Bedell.*. We are talking about sonaething that is gbing to in- 
crease jobs or decrease jobs, or leave them thensame? > 

Ms. Blumenthal. -Well, I think that aa we — — \ 1 : z 

Mr. Bedell. T^fed labor reaUy, rather^han jobs^ - }j ^ ^ 

Ms. BlumentoalI Frbm what we h^e- seeh already, there /is a 
difference between job displacement and unemplo^roent, and they 
don't hec^arilylcbrTespond^ [ __ 

For example, dniwing on Mr. Weisel's example, there are cases 
where_macluhep|>era_to^ were displaced, but they had hew jobs as 
inspectors or packfi^ers^ _y _ _^ _ L _ 

_ ih a w^ that operate ^*ph hp diraj)j^ thei^e is a 

new job into which an existing individual has moved, and that indi- 
vidu^ has riot become unemployed. / 

Mr. Bedell. Sb^ ybu will be looking at that? 

Ms. Blumenthal. Right. 

We expect, giwh displacement jbhat may joccurusb 
tainly not all— people may shift^mto new j[ob®, either within their 
cbmpahies or elsewie^^ 

ployed. K jwever, there is also^ a question about what happeira tb 5> 
people Avhp _wbiUd 

and that is the part that is a little Hit harder to anal^. . _ 

Mr. Bedeu^. For all of history, we. have been_ moving where it 
really reqtdres fewer man hburs or wbrk' hburs tb produce -any 
product. I think we haveseen that. It is my impre^on that we ^re 
rabvihg much mbre rapidly ih:that direct}bh i^^dapr than we have in 
the^ait. ^ _ _ ^_ 

_ _Mfl._ BLUMENTOAL^In teiTOS i>f the laCTua^ ^rbductibn wprki^ cer- 
tainly the technologies that we are loolaqg at or other trends are 
reducing; the j)roducybn_^ 
'However, although some of these trends are also reducing the 
^: white collar elements, it also seems to be the 4^ase that additional 
sources of that kind of jbbf br ehgiheering jobs, managerial jbb?, 
sales jobs, and so forth tnay be created; 
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J think Mr, Weisel ^ve an indicatiqn of how ^dOMO-AOO^W 
new jol)s would be created. He listed primarily what we call white 
collar joljs: sales, R&D? appUcatiogs engin$enng, and so fwth. To 
the extent that the use of tii^ technologies require a lot of plan- 
ning, certainly there is going td^be.a significant labor component 
for cbhfceptual work, , • 

Mr^ B^EDEix. is a 

junior member of programed automation, is that correct? 
_ Ms-. BLyMENTgi^;.J[t de^ pn^ what you mean junior. Cer- 
t^ly, the technology has been around for a long time, but^^ actual 
usage in this cbuhtry is relatively lbw;„ahd in that sense I guess 
you^could it 4s-:^ — _ _ _> " _ 

Mr. Bedell. There are other' areas that^ are moving at least 
. equally as rapidly, in tenns of automation? 

Ms. Blumenthal. Right. . n . 

Mr. Bedei4*^ What^ as- 
'pects of the progrmnmabie automation^w^ come? Would you agree 
with the testimony as to how many robots, we can prol^ably expect 
by-199d? - J_ ^ _ ^" ^ 

Ms. Blumenthal. Those ^timates are in the ball park ^th 
other estitiiatc^ we4iave seen. ^ - ._ _ . 

Typically, wheii I see- forecasts on rbfibts used, and.bn, forjsxanj- 
Ple,^ com^uter-aideNi ^design u»e,_ @S|b^le _ reiy__oS gipwtii la^j^pf 
somewhere^in the vicinity of 35_percent ojr more a year, in growth* 

Of course, ybti must remember^ t ha t growth is_bn a s^^ 
sniaif b^e;fbr jeveitOTth aJarge growth rate, you don't neci^arily 
end up wiUi a lai^e base of use until after a certcdn pepbd bf time 
has pa^sedr but those numbers that were given before are consist- 
ent mthbtherhximbera that I have^ 

Mr. Bedell. cQo you think> that CAD will pretty well eliminate 
draftsmen? 

Ms. JBLUipNTi^^ Well, in yoUr e»Uer 
how the past use of tools extended people, and how robots^ for ex- -~ 
aibple, may displace people. _ '_ ^ . ^ : - 

WelirGAD systems seem toJ>e more liSely to extend the work of 
their ogerato^ heed to have sbmebhe 
working at that terminal to do d^ign work; _i _ ^ : i ' ' 
_: Ybu may replace: a separate, draftsman whb wasa support person 
to ah individual doing d^ign. In Dther words, without CAD, a de- 
signer came up with an idea> and sbmebhe else dre the picture; 
with CAD, you may combine the drawing with the conceptual 
pects. The wbrk bf ihe designer may extended, br enhanced 
while the work of the draftsman may^ <yfPl^ced. : _ ^ 

I thinly that mbst people who have looked at the problem do 
exg^ct displacem^^ • _ _1 

Mr. Bedell. Thank you veiy much for your testimony. 
[Ms. Blumehthal's prepared statemeht follows:] 



Prepared Sttstkmk^ Marjqr y S, Blu menth al, PRbjECT Dir bctor,_Oomputerized 
Manufacturing Automation, Office of Tbchnolooy >)mIes8mbnt 

Good raorningi My name Ib Marjory Bluroehthal; I am the Project Director 
for the assessnehc entitled Conputerleed Manufacturing Automation; Employment, 
EduqatTtth. aha the Workplace at the Office of Technology Assessment'* With ne 
today Is Rick Welhgarteh, Manager of Che Communications and Information 
Technologies Program. 

My remarks today are based on the contents of an OTA Technical Memorandum 
entitled Automation and the Workplace; Selected Labor, Education, and Training 
Issues > This technical memorandum, published In March, Is the first product 
of the ongoing' assessment Just mentioned* The assessment itself was requested 
by the Joint Economic Committee, together with t>ie Senate Committees on Labor 

and Human Resources ^d Commerce, Science, and transportation, and the — 

Subcommittee on Labor Standards of the House Committee on Education and 
Labor. It will -be completed this Fall. 

Coiaputerlzed manufacturing — or, mqre simply, prbgrammahle automation — Is 

a ■ 

an umbrella term that applies to several types of automated equlpoeht and 
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syst'eas that on computers, including robots j ^mput:er**aided design or 

CAD, computer-aided manufacturing or CAM, computer-aided process planning or 

CAPP, and automated materials handling, storage, and retrieval syslfems. While 

V ♦ 

robots seem to^'at trac^*most of the attention of the media and oth^r public 

commentators , 'they are only one component of a larger set of progr^i^able 

automated tcchnbiogies • It is also important to recognize that ^pro^ammable 

autbmatibh technologies are not new. For exa.nipie , the beginnings of CAM may 

be found In the development of numerically-cbntrblled machine tobls in the 

_ _ _^ ' s 

mia'I9508, while Industrial robots were Intrbdiiced In thCMearly'^ 1960a. .j 

In spite of this early introduction , current use of prbgrammable 



automation In the United States is limited, the Robot Institute of America, 
for example, reported that fewer than 5,000 robots Were believed to be in use 
in th4 United States in 1981 — only a few tenths ^f; a percent of the 2.6 

million machine tools reported by the National Machine Tool Builders* 

.__ - '1 . . ■_ _ . . . ' . . . 

Association to be in use in U.S. metalworking industries alone; by the late 

1970s. Also, of that stock of machine tools, fewer than' 4Z were believed to 

be numerically controlled. Thus, eVen with the expected increase in the rate 

of introduction of progranipable automation in manufacturing increases, any 

major* impacts of programm^bl,e automation on total employment and on- education 

a^nd training needs are likely to. be felt in the future. The most immediate 

impacts may be, esfiserienced in industries such as transportation equipment, 

;i.ndustrial machinery, and electronics, which have been the first to adopt 

programmable automation. (An August i9S2 OTA survey of establishnents in 

thbse indbs tries revealed "that 40S£ bf respbndents used isome fbrm bf 

prbgrammable automatibn.) 

At this point In our- study » we are unable to provide lndepend;*nt 

information on the magnitude and timing of any such Impacts; OTA* a recent 
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technical Hemorahdun does, however, dliciisii procedures Tor projecting 
pbtencial enplbyiaenfc change assoclaced vlch prograoinible «uCbD«Clon* While v« 
have hoc critically evaluated specific prbjectibh attej^ts, we examihed I 
general meChbdlbglcaX issues to help us decide on our own approach. The 
Technical Memorandum also touches on some working* envlronnenf* Issues , and It 

■ . *. .. ..._.).._... . 

describes the nature and mod«5 of delivery of education and training for 

.. , ^ - 

persons holding or seeking jobs In manufa^iturlng Industries. These Issues, 

gauging possible shifts In skill requirements and resulting instructional" 

needs, a're propet concerns nd& since substantial lead times are required for 

developing Instructional program^s* « ' ' ^ . 

Four attributes of programmable automltl^n are key to understanding 4:heir 

ramifications for the labor force: (1) capacity for information processing as 

-^/eii as physical work; (2) capacity fcsr enhancing product quality; (3) 

re^rogrammability, enabling their applicatibh to thi productlbh of a divetse 

mix of products; and capacity fbr linking prbductibh equipment and 

■ /_ ~ .... ; 1 

activities*;; These att^bu^es will influence Che types of pftducES chat can be 

produced i^th prbgra^able automatibh and their COsts* Moreover, these 

tat tributes will influence (1) Che types and range of human activities that can 

Be replaced by machines; (2) the types of new applications providing work for 

both people and machines; (3) the types of skills required to produce and work 

with programmable automation; and; (4)' the 'organlratlon and management of 

manufacturing proce'&ses* It is through such Influences on the role of labor 

la manufacturing that programmable automation nay give rise to changes in the 

numbers, and Bypes of people employed, and therefore changes in requirements 

for education, training, and rre training* 

How, when, and w^re programmable'* automation affects emplbymeht and 

training requirementa cannot be confidently predicted, and are even Hard Cb 
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project ln-detali< for three reasons: First, the design and itnplem^ncaeion of 



prograsunabie automateir equipment and systems vary vldely among users. From a 
techhlcai. standpoint, programmable automation comprises a set of equipment and 
systems technologies that can be used Interchangeably, to som^ extent; in ; 
different combinations; and in combination with conventional equipment and 
systems. The Impact on labor. However, may be c^uit^ different from one system 
to another. o ■ * ■ . ' 

Second, the extent to which programmable autbmatibh will be uaecT is 
Itseif subject CO uncerCainCy, It will depend on: (a) the rali£ of f- 
tecKnologicAl Change (In pacCicutar, the laCe St -which autbmatlfch innovations 
are 'commercialized) ; :(b) the natur'k of the tficlmolbglcal change Iprbgrammable 

. ' * ' ■ / ' 1 

automation, for example, changes production processes through thi use of hew 
equipment but it may also be associated with new ma&^ement pfaml^es, whlc^ 
themselves are a form of new Ctechnology); 'and (c) the pattern of technology 

, -^'K ■-; . -• ^---s 

diffusion (although programmable automation is currently concentrated in, 
metalworicing and electronics industries, whether and when it spreads to other 
'inc^istries influences the ^x of employment opportunities of current and 
prbspective members of the labor force.) these factors complement and 
ihfluehQe change in prbduct demand, which also affects the extent of use of 
prbgrasmdble autbmatibh. Tb complicate matters mbre, all three factors irlll 
be affected by acEibhs and cbhditibns ' in bthilr cbiihtries ' that prbduce and use 
pndgrafemable automation. ^ 

''Third, tlie^ traits and behavior of the labor fbtce influence whether* 
changes in" the workplace and the^role of labor in manufacturing translate Ihtb 
unemployment. For example, the impact of labor-saving technologies vafiefi 
with the rate of growth of the population, and wi th the wi llingness and 
ability of people to hold different types pf jobs. ' ' ■~, ^ 



In short, evaluating the effects of Increased use of progrommaible . 
automation on empioyinent, is e'xtremely difficult t Consequently, statements 
about the. future labdr impacts of prbgrammable autbmatibh, especially dii a 
national level » should' be received warily and their underlying aBSumptibiis 
fully explored. , r ^ , , * 

Future Labor Markets. ' Since maiiy predicttbhs of labor Impact are being 

_ ,_ _'■ ^ ~ " _j_ 

made, I would like to discuss some of the methods used to geher a t^ estimates 

of future occupational ^mploy^ht. IQaCorically, attempts to forecast 

detailed Changes Itf occupational employmetic have , met: with limited suctiess. 

QTA reviews the ways in which occupational forecasts are made, and provides 

general comments and criticisms in the technical memorsndum. OTA has not / 

found any methodology which is satisfactory in all~ aspects. ■ j 

Publicized estimates of employment change associated, , with programmable 

automation appear to derive from two approaches » one an englneeting-orl^nted 

approach, and one an economics-oriented approach. I will briefly review those 



approaches and some of their characteristics. ^ r 

- Engineering estimates are based more or less exclusively on technical 
aspects 0^ technological change, they are made by describing the capabilities 
of new automation technologies, projecting imprbvcoents over time, cbnparihg 
equipment and system capabilities tb taslcs perf brined by humans, relating human 
taslcs tb different bccupatibns, and deriving the number of Jobs, by 
bccupatibii» that cbuld-be assumed by liew and future verslofis of automated 
equlpiaent and systems. K similar approach can be used to derive the number of 
Jobs required to produce automated equipment and systems. 

The engineering approach ia easily understood, and it is- a useful first 
step in estilnating potential employment impacts of programmable automation. 
However, it is subject to the following problems: First, these estimatea are 
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easily coofeutidsd by errori in projecting future technological <:«pabliltle«. 
Second^ becausci they rely on potnC-by-pljnt conpafladhs of electronic and 
ncchanlcal capabilities with humin capabilities, the iotehtial for autdmated 
equipment and system*^ to either perform joba in a ojclie^ than slnulaCibh of 
human behavior, or to perform. Jobs that are poo -Jone^ or*n6t done at aP by 
^ Humana, may^tie missed. This failure may result in over« or under-estimation 
of job displacement. 

Third, the result of an engineering analysis is t ypleatly » '*^^»r>ln^ ^y^^y•* 

Ideal mix of humans and equipa^rit, while the actual mix may reflect* complex 

■ ■ ■ ' _ ■ " " ' " -•■■'>■ ■ , ' 

management and Implemeritatibri considerations .^Finally , engineerin , ' 

-.-"^ ._- ^ _• __ % ' 

escitnatea ofjobaisplacemerit frequently assume that labor forffe 

characteriatics remain constant',' another source of potential bias. 

Economic estimates are, made by explicitly evaluating several factors, in 

addition to technology, that impinge -on emplbymeht demands, such as prices and 

production levels. Thjey rely on engineering analyses for descriptions of the ' 

effects; of technologies on industry's requirements, for Inputs ' to prbductibii, 

including labor. The most detailed economic estimates of employment change 

come from models that- include input-output 'components! ProJe<5f ions" ^y .the 

Bureau of Labor Statistics, for example, are made by combining an input-output 

_ _ __ _ _ ^ __, i_ 

model wif h other models that forecast change In the labor force and in the 

level and patteriv 6f~ecbhbmlc activity, and with descriptions of^ndustry ; 

- staffing patterns. ^ Jr 

Economic estimates are Inherently mbre cbmprehenei^^^^than engineering 
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estimates because they rely oh macroecbhbmlc mbdels^^^^^^becbnbniic models are 
comprised of mathematical 'equations tjiat describe lx>w an ecbnoay uses its || 
resources to produce and consume' goods aiia^ervlces. This framework prevents 



overattributing employrJent :change8 to single lnfiuen£e8 such as' technology '-N^^^^ 
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change. Qn. the bther handi' their high level of aggregation, renders' chein 
impractical foi gauging possible enploynent change at the^cbnpany level. 
Also, the use of largerscale models carries the risk of oversimplifying.^ 
complex processes and conveying an impression of greater analytical 
thoroughness thah qay actually exist. ■ ■ 

Other 8hortci5iDihgs of . economic estimates include the fdlldwlhg: First i 
ecbhdmic models that -project labor supply and industrial buti{)ut separately may 
not capture the complex^ interactions of demographic and ecdndmi^'*rf actors that 
influence the growth of the labor for^ce-atid change Iti labor force d 
partlcIpaElott by different gfOupq within the. population* Nor may they ^pture 
differences in the quality of the labor force, differences which may govern * 
the ability of the labor force to adapt to changes in economic activity. 

Second, econoinic .models tend to project future capital stock by ^ 
extrapolating from past conditions and future staffing patterns by reflecting 

pas& or current practices. In doing so, they may miss some important changes 

_____ __, . : . __. 

in equipment technologies as well 'as changes, in the organization of productiori^ 

and management that may accompany new technology. 

In sum, the OTA review of occupational employment, projection practicea 
■ ■ ' ■ ■ : , ' , . ' . 

suggests^ at this time, that satisfactory projections should take^ into account 

several factors that contribute to the direct and indirect' effiscts of. 

programmable automation. .... , , ' 

Working Envirdhmeht* Programmable automation may change not only the 

■ . VTl- - , 

numbers and types of people working in manufacturing', but also the 
circumstances of wdrjk — what may be called the wotklng environment. We have ' 
only begun to examine this set of issues, but ve are struck bylts ; . 
importance* How prOgraamable automation affects the working environment will" 
depend on l^w it is. applied. Changes In the iffrklng- environment may be ; . . 
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experienced in- many wiyii For eximple, occupational safety and health rlsksq 
.Say change, as automated metalworking tasks may reduce occupatlon'al hazards, 
while increasing. use Of video display terminals might creatp new typea of 
problems. Also, the introduction;^ of programmable automation may lead to , • 
changes iii j^b content, including task variety and. degree tff mental challenge., 

' Education and Training. » Because it may alter the demand .for different 
types of employees and the nature of different jobs', the incribased application 
of programmable automation In manufacturing cairtrigger widespread changes in 
education and training requirements. Prbgrammable-^iitomatloh .may thSMBy 

: . . 9^ ■ ■■ 

augment the effects other technologies have on the U.S. economy and., Its 
Instructional needs, which were documented in a recent OTA study ehclcled 
XnftiSfeat l onal Te chnology and its ^iapact oh American Education* The ^ 
utilization of programmable automation, depending upon Its Impact on 
.employment levels within specific occupations „ may not Only alter 
Instructional rcqylremcnts^idr people holding or seeking Jobs in the 
manufacturing sector, but It nay also necessitate the retraining of 
Individuals for occupations Iri other sectors; ^ 

- As new techitblogles , such as prOgranmable automation, begin to affect "the 
■ econon^, Iridlvlduais, Industry and labor organizations respond by seeking out 
Und providing) educatiSf and training. We do not know, however, how miich of 
this education iiid^triliiing is sought of, provided as a means of ad ap ting to 
prograimable automation or changing Mnufacturing tichnbloi^ in «eheril. 
(Overall, we do kn6w tfiat professional and technical employees, and people 
between the "ages of 17 and 35, ' tend to^ar'tlcipite in education, and training • 
more than other groups. This Is noteworthy beciuse other groups In the labor 
force, such as older semi-skilled and ikilled prodiictioh Uhe Workers , may he 
#at)gref r risk when programmable automation Is Ihtroduced in their faclUtles.) 
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PrivatTR Industry -ioajor proyldet of inaCrucCibn, The Saer lean 

Soclcty-'for training and Development estimates that 0;S; 'ineKjtry now speiidsq 
approximately ^40 billion annually on* education and training ptogramS'for 
employees. They and other sources'also estimate* that technlcil IhsCructioii 
beyond apprenticeship Is lnfrequei\tly offered by tompanles to employees other, 
than engineers and data processing personnel. This appears to be due to the 
relatively high cost, eqiilpment requirements, and stringent Instructor * 
qualifications associated with, such instruction. •In smaller firms, little or 
.ho technical or skills-related instruction is offered. These firms 
traditionally rely on bn-the-jbb training, which Is less expensive thari formal 
Instructional programs. 

Labor organisitlons are also involved in ihstrubtibh, but* usually not as 
providers. Since the I960's,. labor unions representing manufacturing workers 
have taken a growing Interest Ih-'securlng educatibh and itra^^^ benefits for 
their members through the collect lye bargalnliig pfbceas, reflecting aii" 
awareness of the potential' Impacts bf technblb^y ( on their members . The United 
Auto Workers and the International, Association ^f Machinists are among the ' 
most active. unions In promoting tfechhoiogy-related educatibn and training ~ 
opportunltiies for their respectlye'membershlps'. For example, 1982 agreements 
^ that the United Auto Workers reached with Eord Motor Compafty, General Motors 
and international Harvester contaln~provlslons for training and retraining 
• current employees as well as those Ihld^off; In addition, each contract calls 
for the establishment pf ' a joint unlon-nsanagement employee development and 
training conaittee tlirbugh which special instructionai assistance will be ; 
prbyi<fed .to members who are displaced by new technologies, new techniques, of 
prbductioh and "shifts In customer preference." Employees' both, skilled and 
semiskilled "are covered u5der other prcylilbhs bf the , agreemehta and are 
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eligible to participate in upgrade traiKlng designed to sharpen job sklxls and 
; CO famUlarlze .them with the state-bf-the-art of technology being utilized in 
' . cheir; plaiics;' i , • . 

; The Internaitidfial AssdcIaClon of Machinists has devjeloped model contract 
language for its locals chat ihcludes prbvisldhs for dealihg with iix-plant ' 
technological change. The language on traltilng beheflcs, for example,^ calls * 

' - 1 _ . •■ - f^-'i 

•for instruction during workiTig hours, at company expense and at prevailing wage* 
rates.' Model contract provisions also, sttate, that senior . employees should have ; 

• ■-_ ---J s ^_ 1_ _ _ _ 

first claim on training opportunities. Other provisions pertain to training 
for jobs not necessarily associated with new stechnology^ in cases where 
"...either the new technology requires substantially fewer workers or present 
employees are not capattle o^ successful retraining." 

^ Of course, labor organizations and ihdustry'are npt the only parties 
- involved in educating^ the labor force and in altering instruction in response 
to hew technology in geheral^and progr^mable automation in particular. In ' 
research performed to date,t,OTA also has identified several public school 
systems, technical Schools, community colleges, englneerlng»^prbgrams and CEtA*' ' 
, funded programs that provide lhacructlbh for progranfiable automation. 

lit order Co Identify Che st^^-bf-the-arC of Ih^j^jciicClAnv^T* hew ' ' 
manufacturing technology, OTA spdhsdred a survey ^of represenCaClves of 
companies that produce programmable automation equipinent and syscemsv 
companies that do or may utilize programmable automation, as well as labor ^• 
unions, traditional and nontraditonal. educational instixutilons , and o'thei^s 
familiar with Instructional design apd delivery. Findings from 506 interviews 
indicate Chat although AO percent of the manufacturing plants surveyed used ^ 
^one form of programroable automation, only 22 perce nt sponsored or conducted ' 
education and training «for the new technology. Ami^hg plants currently not 
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offering education and training pfograsi of CHJs type, only 18 percent 
■indicated any plans to implement programs in the future. « . . 

In contrast to the low proportion of. firms applying the technology- lii • 
their manufacturing facilities who also sponsored and conducted training for»r 
new technology, 93 percent oj the companies who produce automated, equipment ' 
and systems provide- soB6:^fiorir of j Inst ruction for their customers.' 'Xhe^atore 
.and scope of the Instruction these firms offer is , quite limited . Over 80 
I^rceht provide only single cojurses and very few provide any sort of graduated 
ser^s of courses .r Furthermore, only ifljout^ third of these companies. 
Indicated tiiat they were currently ready to frovlde ail Instruction .they felt 
rxecessary for production line employees. / ' . 

Because programmable automation Is bhlj now presenting 'the prospect ©f 
major employment and training changes, mahyiquestibhs about .appropriate 
currlfulff- and targeting for instructional ptbgrams remain to be resolved.. 
Although the availability of such Instruction Is growing; current views of ' 
representatives from industry', .labor, the educattohSl comimlty ah^ government 
are consistent with other indicators in suggesting that training. and ' ■ 
. retraining requirements for programmable^automatlon are at this point, poorly 
•def ined7**~£>rdn within specific geographic areas^ programs .initiated to address 
changing instructional. requirements do not, in the aggregate, represent & ' 
cbbrdihated approach to deffhlng instructional needs associated with new 
Indus^trlal prbcesses. 

While It Is too sbori tb khbw how widespread the applications' of ' . 
programmable automat Ion, will be, there Is li.ttle evidence that any group-*- 
. Including jrlyate Industry — Is serlbiisri^ considering the long-range 
impXtcations for oCcupatlohat slcll lsjjrequlreme nts a pd Ihscryctlbn^l gapael trigs 
of growth In the production and uSefof pro^t'S^able iutbtaatlbh. J^iig the 
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pressing issues facing thoBe- who provide instruction, ihVesponie Co the 
spread of progranmable automation, are: ^" ^. 

1. how and by'whom the need for technoIoglcSt literacy will be addressed;; 

2. the types of ihort-term arid Idrig-range counseling and instructional 
1 systems needed; • , . . . _ 

3. the initiatibri of aj?p<:Bpriate curficulun design, processes ; and 

" "a. funding sources for curriculum design and implementation, including 
^ equipmerit. 

tri conclusion, Mr. Chairman, the points that we would like to stress now 
are the fdllowlrig: FlrsE, robots are but one component of a larger 
prdgramSable auEomation phenomenon. Second, specific—that i§, bccupatlbrial 
'^arid industrial— employment impacts are hard to predict, ind we lick cbriflderice 
in those predictions currently publicized. Third, changes iri the numbers of 
jobs are only a part of the consequences of autbmatibri, aribthet Important part 
being changes in the quality of jobi. Fourth irid flriaXI^, while - ■ , 
instructional programs for p^rsoni whb &y use or produce programmable 
automation are emerging from several sburces, curriculum development^ cLnge, ~ 
and delivery are not . proceeding in a cbbrdlriaCed fashion^ ■ ■ 
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Mr: Bed^. Our next witn^ is Allan Hunt. 
_Mh Hunfc we appreciate you being here, and we appreciate jlie 
^mmitment that Upjohii In^itute has to matters of public policy. 
We^ appreciaie the work that you h^e done in Michigan, and cer- 
tamly, they have got their problems. ^ 
M|-. HtLNT. Yes, we do. / 
Mr. Bedeix. And we are m<»t anxious to hear you. / 

' TOSTIMONY OF a^^l^ ACTING MANAGEr/oF^ k^^ 

SEARCH, W. E. UPJQHN INSTIllJli: FOR £1^ RE- 
SEARCH . ' 

, Mr. HyNT. TO 

My name ia Man Hunt, and I mn acting manager of r^eafch at 
1 I^^*^ j^Institute for BShplpyment R^earcE in Kaamazdo. 
Mich. For thcwe who nnnot familiar witethe^wbrfc whicli we do— 
and I am happy to see , that it does not include Congressman 
^ell— we are an endowed nonprofit rpeareh ageh<gr that has 
been dedicated ^ r the general issues of 

employment and unemployment sin(» 1945.1_am:8bny to have to 
report that we haven all the problems. Maybe we haven't 

sol ved any of them yet, but we are doing our b^it^ _ ^ 

We have ji^^^ on the employment implica* 

tions of robotics, ft was initiated at the i^uest*df the MicWg^ Oc- 
cupational Infdmati<m_Cobi3^ Committee, wMch is-the State 
^enoy m Michigai^respomible for providing guidance for educa- 
tional planning, career decisibn^^^ V 

It reflected the keen inter^ that 4;he State of Michigan has in 
robotics. Berth because the State of Michi^, ^th the auto indus- 
try>_is:the m. 1 target for robot sal^ these days, and secrad l^ 
cause the State of Michigan has undertaieh; to secure a greater 
share of American manufacturing capacity in robots. Therefore we 
were iriter^ted in both sid^dlthe stoiy^ that is jol) displacement 
mipgcts ?m Michigan's economy, and job fcreatidn potential df 
R&chigra s^ ecot&my. My CdUeague,_T5mot^ and I have 

spent the last 13 moh^ examining these employment imi^uiiti, 
aiid we have just published a book containing th<»e fihdinm. 
- I want to say that o relatively narrow stUdy. TThat is to 

say, we only condsmed ourselves with roteti^^^d there is a good 
rea^nldr that CoonUnfit- 
mg Committee wmted spedflc r^ults, and Jl^ific answera. They 
wMt^ td^Mow w what kinds of skillB 

would be displaced, and what kinds of people wdiildj^i^uir^ tp 
fm the new jdte tiia^ would be seated. So in an attempt ta ftiliii 
that heed, we tried to defme the study narrowly in ip^Jcom^ Inn^ 
erence to JWte. BJumenti^ the OTA study & much 

greater scope than ours, ^d^ will corr^pojddingly have a higher 
p£^offin a poliqy^ sense, Ih^._ __ _ 

But we believe oh the basis of x>ur work that we have seen 
enough to know that the h|gh-tech ^yj^ that we are emeriencing 
almpst oh a daily basis from aU &e media is nwppsis^dr^j^&^-ate — 
cominK they are coming^ rapiii^^ Tli^ are hcti»inihg tbmeffow or 
even the_day after tomorrow. We are talking ^dbout a robot forecast 
tJiat corresponds with what Mr. Weisel said. We forecast a U.S. 
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M>bdt^pulatidn ranging from 50,000 to 100,000 in the year 1990. 
Tliat makes a growth^rate of 30 to 40 percent annually as Ms. Blii- 
menthal referenced. We are in agreement with that. 

Our forecast is based upon ^_a humteBr of assumptions atxmt t 
economy ^d about specific applications of robote, \^ch i will go 
into, but l am hot goings to address them right iipw.^_ ^ j__ 

The critical thing about robots is that they represent process 
techhdogyi. and: not ^n:duct tecte Aneaiis that tne rate 
of 4:hange is much less than we find in consumer goods, : 
_ RblSpts are notjm Atari rwplutidri. Iii fact, I would take excep- 
tbn to your opening statement, Mr. Ghairman. Robots are labor 
^Iplacing tecmidld©^ iii the same way that ev^^ other pierce of 
machinery is that we have used. Robots seem difiereht because of 
microprocessor control, which haa some fanpy implications, but it is 
not fundamentally different. The impact of robots mU be evplutibn- \ 
ary, not revoliitionfitty. We think we have every chance to manage 
this change effectively. ' ^_ 

I would like to impress upon jx)u' the parailel concern expressed 
in this heiuirig ahd. in the media_iii jeneral, to the_ situation, that, 
we had 20 years ago, when we had our first — at least in my profes- 
sional lifetiihe--^autbmati_og^ , ^_ , * 

We had a halting recovery from- two recessions in; succession. We 
were tmhappy with the_ employment |MBrfdnnance of the ecdndmy 
aa a whole. Mwa^ turned to automation as the cause for that, in 
the j^rson_df elgJtrdnic dataj^rwessing^ otherwise known then as 
digital computers. We appointed a National Q)nm)issi6h to look 
intcLthis. In the_ meantime, we idsd made some gains on the em- 
ployment front by the 1964' tax cut. and other measures^ and: the 
problem went away Jby the time the National Commiiffiion had com- 
pleted its deliberation. 

. Robots will elimipate jote. They^re^ a. labor-Baira 

We are hot cbhvihced that this is a fundamental change in tKe rate 

of application of technology or in the rate of displacement pf peoide 

from joljs. I want to make a cleaiLdistinrtipn 

placement' of jobs and the uneroployment of people. I will come 

back to that in a moment. 1 provided in my prepared remarks some 

tablra showing the direct job displacement impact up to 1990, coh- 

sisteht with put^ rpl^t j>5piUitidri forecast. Overall,. th(^ resulte , 

show that we expect less than 1 percent of current joi»rjwill be 

elimmat^ ih msmufacturin by robots betweenJiow and 1990. 

Soine^sfeere between 1 and 2 percent of prpductjph worker jpte 
will be eliminated in that same ^dmeframe. Overall, i would s^ 
those are ihsighificaht impacts. Hbweyei^_there jw«_ 
where I would not jsiy that. In particulai^ in the ^ auto inoustiy 
which is very aggressively robotizihg we think the implications of 
the auto industry- plans Ecre thuat somei^fere in ffie nei^^iboriiiwd of 
B to 11 percent of prbductioh worker jobs ill the auta mdustry will 
be eliminated by i990, No^ 1 want to be carefiil iii the way; that I 
say this."15iat is not a fpr^iast, per se, of the employment in that 
industry, it ia an attempt to assess the impact of tnis: technol<^ on 
thejpb base that exists there. It, do€^ not include, for Jnstance^ a • 
separate forecast of economic recovery, a sepitfate f^^ 
iu&ess in rapelling-the Japanese invasion jof the auto industry,>et 
cetera. - 
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zr^Jn^paiticUlfl^ we - 

see very dramatic Iwor displacement, job disfilacement impact: Up 
to_ 40 percent, of i'p^^^ in the auto ihdustiy, fo^^ in- 

stzaiee, and something on the^ order ^ 20 percent of wemer jote. 
F5^jyyi_the_^re^ri 0ie welder number is hot h^her reflects the 
Bm»1i firms^-the supplier iirms to t^e auto industry, which use a lot 
Of welders also, and whibh we do hot anticipate moving to robots at ^ 
the^ame rate as the lai^ firms^ > 

The imemploym bf ihis is hot going to be massive. I 

am tplking now about throwing people but of work. We aire cdn- 
vjhced by examining the data that are avcdleble^ that in a harrow - 
sense, this kind of job displacement can be handled by normal at- 
tritioh rates. : . " .. 

We are using the BLS data ^timating how many workers will 
heeded Xor replacement purposes,^ given the average age bf workers ^ 
m a p^ui^icular occupation in the lalwr force, et cetera^ We^a^ 
ing about elimihatihg i jol> in 10 for replacement n%eda for produc- 
tion workers. Thatis not zeiro, but it is;aIso not 10 in 10, or 9 in 10.„ 
We are encouraged iH terras of the current work force. In tjie auto 
iiidust^y^ to choose an example with which Fain ttinre jhp 
General Motoft-UAW contract of 1^82 provides a rat£er large com-' 
mitmeiit to' r/strainihg. There is a^$40 imlliqn annual ^>pl for a 
quaiity-bf-wbrk life and ehvirbmnent enhancement, and pi^uctivi- 
^ enhfiui cement e llieJ^Jfi_al»3 an ' $80 ifailligh amiu^ com- 
mitment for uf^ading the curtent work force,. Displaced woi^ers,^ 
therefore, not be_a ml^OT; problem^^ problem hai 

already passed its peak. What we obviously Ji'ave is an economic 
problem,^ a MMlcal jirpMemj to wM^ generally over- - 

reacted by^^ribing our problems to other causes. - _ 
L Where the tuiemplc(35hen^ . 
our youth, Jn the jobs that are not created because of robotics tech- 
nology aiid other prwiuctivi^img^ 

New Yoric Times article of yesterday where it was mentioned tikat 
some lai^ firms javgwed tMt*^^^ ihcreaM their prbduc- 

tion levels fin Hne with*^ their recovery from rec^ion, but without 

addin^^ additiphaLwcrke^ ^ 

I have been afraid of that statement hitting the newspapers for 
|ome_ time. JAlU^k thi^^ that wiU gehg-aJPly; be- 

adopted. 1 don't think it is going' to happen in the auto industry,^q^ 
^caiile l amj:hopeftil that the i^§)veiy is_^^ 

they can: implement the irobotics- But tievertfaei<^, th(»e are the 

kinds of future scena^ ^an anticipate._____ l 

1 do |vant to scry that i would m^e one exceptioiL of tihe dis- ! 
placed wqriterL_and^ tha^^ is_ iri_the j>lant cl(^ think - 

that^is i^ere we should look for the truly displaced woi^r, if we 
meaii people who haw J»manJiytly 

previous iEpioyer. 1 think tins probi [em needs to be addressed, and 
[ am hopeful that the he^ provisions under «JTPA will move in 
that direction. . , . . _ _ , 

For job creatip bur dv^riOl displacemeht of tip to 

269,600 workers hy robotics, we see the dir^ creation of some- 
where tetween 32,000 and 64,000 jpte by 1990. Again, in the 
larrow sense, this does hoi include price impacts, et cetera. It is an 
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enginipring^ studyj as MaHoiy BlumentHal put it eaclierr ncit based 
oirn^ specific economic model. • _ i ^ 

_\ What we tWnt is sighificaht about the job creation ^ not the 
fact that three jol» are eliminated for every* Job create^l, be^Use 
we don't endorse that deHuctioh. What we thint is signifi- 

cant is that^ the jojl» thut are created are Very different from the 
3ohs_ that are being eliminated. We have labeled this the skill twist. 
It is ^ significant development, and we think that it has a mubh 
broader application than jiist to robotics. 

The jote that are being eliminated by robbtios imd by^dther aut^ 
matibh tend to be the semiskilled jbte, the muscle jobs., l^ie jobs 
that are created are technical, scientific-based, wlute-doUarjqite 
i which reqiure sj^nificaht skills, hot just harrow job skflls ^rainin^ 

\but4a broader ^iieral skills training. . ^ 

\The biggest occupational group to be created ia the robotics tedr^ 
.-nidans, by which we refer to people who jure 'able to trouMefho^^ 
j ihsfall, repmfressehtially attend to the care and the feeding of l^e 

- ^ibbbj& in the industrial environment. We forecast up to 25i000 jo^ 
' ' for robotics technicians in this decade. «We think lids is going to be 

- a mix of community collie trained j)edple,_that Js^eaOra^^ 
ates, and retr£uhed workers, particulariy in.industries i&e the auto 
industry where this kind of commitment can be made aiid hks been 
made, y ' , " ___ 

The second largest group MJ*^© graduate en^eer area. We have 
, fbrecasti^up to 9,000 jofe ioji^otics created for^raduate engineers. 
We ihinJk-4hit-ia^ ^dpii't see 

wher^n^e engineers are going to come from. Assuming recovery 
from me\ i^essidn, we _al^ 

talent m lthis Nation, and we think that Jias -some possibility of ' 
cdmpipmising eJSOhsion J>f rb^ 

In my opinion— and 1 would be ^happy to respond to^uestions— I 
don't think that the new technplp^ iSbreTfed neTO m 

the sense that it is being treated in the' mecSa. 1 thhik we areuHrpr- 
reactmg tc^ c^^ and l will say that I am confide 

that more^^bs will be created, at least fx^ the' State of JV^Mgan^ in 
the nekt decade M r^oveiy_firom_th^ Mcrea^ 
by all the high-tech areas together, lliat reflects some structural 
problems in Qie l^ckigan and h^vy de^nd^ 

sumer durable indu8tries> as yoa know. But it sdso represents^ my 
judgment as to the byerall ^tential of high tech. I caiinot tefti^ to 
this directly, but I would call your attention to the forecast that 
DM devidoi^ for Business Week predidi^ Jpmewherejtetv^ 
730,000 and 1 million h^fa-tech jobs^ nationwide in the next decade^ 
I am comfortable with thrt number. in terms of what we are-telk- i. 
; ing about, ;ahd that is one oi the reasons why i use the term 'lil^- 
^b hysteria." I don't want t<) say we ttra ot^^ <>n Jt. We 

have got to he involved, but the payoff to jtihe hi^-tech stuff is 29 
years ddwTi the road, tidfc 2 yeaiB down the road. It is ii^^rtant tp- 
understahd that, so we doht lose sight of what tour current prob^ 
lems asreT^ v . 

Let me say that I fhh^k the maoor problem is the same problem 

- that we^ have had for the last 20 years — oversupply of unskilled 
labor. That results in a general way Rom automation, from iiiter- 
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national ecdndihic development, jmd other factors^ AH those things ^ 
are no doubt true; stiU the proTblein 

My solution is to^ stop adding to that: problem, that is to stop ^ 
adding^to the unsldlled laboi_8uj)|3y in the labor maurket. In. a de- 
mographic sense^iet me just say tfiat we are going to get some Kelp. 
I am sure that Mn_Kuta;her isjgding to testi^ to tnis tomorrow. . 

The teenage labor force is going to start declining in annual ^ 
ditions, at least. We h^ had these '^onnous increases over liie 
last 20 years in our Is^r force. Ghr^raU, the JolS creation _a^^ 
^OTomiA^rfpralan not been that*-bad; but jince tiie^ ldx)r 

force increased more rapidly, we have had rising ufiemp 
. _ _The worst part of that is tehind us^ We now have an opiport^mity ^ 
to try and digest some of thcrt incTeaseJn the Jabor fpiw that w^^ 
have experienced. I think we need better basic education, and I am 
talkiftg science, techhdlpgyi_mathj et c^^ 

that we continue to turn out funcdond itiiterat^ from bur general 
high school ^piUatiSh^ I think we need to move on that front,- and 
I can, without haying read the full report^ find myself in sympathy ; 
with the Cbmmissibri bii Excellence that recently relea^ their: 
reix^rt* - " , i 

Ohink:we_ri_eed_tax incentives for human capital formation that^ 
parallel those on the physical capital side. Ta^^ 
fact there _are public subsidies already Jbr educationsd efforts, I 
think, we need to signal to the private sectbxjJwtlLfi^^ indi- 
viduals that we are interested in their inv(Mtment in their^jown 
human capitSr TKiB itieans tax creditej^ tax deductidns, and so pn. 

It seems to ine folly to continue to_s5y that if you invest in your 
own human (^pital, for miniihal prepauratibn for you^ 
that is tax deductible. If you are atterapting to improve Jybur " 
. human capitad to qualify for a better joB/ that has never made 
sense to^me. ^ : ^ ^_ 

Last, I want JbjQentibn that I think that ^e need to contmue^to 
improve our efforts in occupatibhal ii^nnatibn: labor inar^et 
formation, and career guidance. I thim^Mn Kutscher of the BI^ 
will address this tomorrow. I wiU render, 

Bureau of Labor Statistics,^ andatJeast^ow tiiat they are get_ting 
beat up unfairly, to sbme degree^ The^ave not had the datab^ 
in the past. Decennial census data siKly hot adequate to interr . 
^ pret trends in bccupational deman^^ ^ • * _ ^ /r^T?d\ ^ 

The new 3-year occupationsd employment stat^tics sui^^iUm) 
promis^ much more in that i-^ard, but thcsse data are only b^ii^ 
ning ta become avaHable. We need to imprbye that effort fi^ 
that effort at a reasonable level, and improve the ancdysigtof it, so 

that it gets out on a timely basis. . /_ _ , 

__0ur human resdu system^ in the Urated States has always 
been decentralized and uhplanhe^^ , ^ - , -i. • i.- i 

That has served us well ovei^the years^ I don t thmk it is time to 
scrap that system Mid^b to a European system of qubtas^md^^ — 
ing for specific jobs; but we nefed to provide decisiohmc^ers with 
good ihfor^atij>n on which to build, ^ _ ^ - j x- 

Thank you for your attehtibh. I would be hapi^ to resiwnd to 
qu^tibhs. _ . , - 

Mr; Bedecl. Thank ybu very mucliL _ ^ ^ 

[Mr. Hunt's prepared statement, with attachments, follows:] 
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Prepared STATEMK»^f p5_M. _ AuJiN H op R^earch. 

>W. E. Upjohn Institute for Employment Research 



My name Is Allan Hunt^ I am Acting Manager of Research at tbe_H* E^OpJobb 
Institute for Employment Research In Kalamazoo, Michigan. The Upjohnlnstltute 
<s an endowed, rioriprdf It organization that hasbeen engaged In conducting and 
publishing pbl Icy^or^lented research in the broad areXs of employment- and 
anemployment since 1945. ? 

___HeLba¥eja5t completed a project bri the employrnerit implications of 
robotics, .Itwas Initiated at the request of the Michigan Occupational 
InformatlQD.CoordlDatiDg Committee anq reflected the Iceeri Interest within the. 
. State of Michigan In robots and_ their eflpJoyroent impacts. My colleague Timothy 
" Hunt and I spent the_last_13^^montbs_ examining the emplbynjent iinpacts of 
robotics and have just .publlsheda hDok_relating_tbe resalts of that research^ 
I will be drawing freely from this volunw -In toy testimony todi^y. : 

What is the essence of our findings? We believe the_robflts_flre_comlng; not 
as ra pidly 4 s anticipated by some nor with^he, devastating impacFp^red1cted_by_ 
others, but they are cbmi rig. Furthermore, we all have astake in the impending 
^change, at least to the extent. that robots will be part of a movement to raise 
the productivity of Araericari factories arid retain^ the competitiveness of 
American goods oh national arid iriterriatibrial markets. 'We argue that. robots 
should be regarded simply as another rabbi;-savrng^technblagy^..6rie more step in 
a process tha^t has been go ins bri fbr some 200 [years. • ' ' , 

^_^_Before_pcoceed1ng it is necessary to put the sb-J?fled ?rbbbtics 
re¥olutiDn"_lotD_sofne_perspect1ve.- There are precious little hard data abbut 
industrial_robots_tDday._ Most of tbe pablic awareness of robots has been 
shaped by the_hypecb51eln_tbe_popalar_press- Futurists and. others compete fbr 
medi a- attent ion wi th wi 1 d project i oqs_ of the _ impacts. of _ robotics— 800,000 
people, making robots, 1,5 mniion techniciaos.malDtalnlDg.robots^-add milltoos 
;of workers d1splaced--w1th little or no cons1derat1on_of the_practlcal Issues- 
irivblved. We believe the iotense media attentrionon robotics in the past year 
br sb has seribusly cbrifuse(rthe issues. 
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First; we sdbmit that the very use of tbe_wocd_"ceygrutipn^^ 

inappropriate wbeo dealing with flny_mariufacturlrig^process technology. Capital 
goods for product ion_bave_long ltyes:and_are_not_scrapped Jninediately^^w^^ 
sofflething bettericofnes along_-_ Nufwrically cp^^ 

regarded.as tbeicapital..eguipment_mpst cjpselx related to robots, exp^ at a 
grovfth rate of _bnly_12_ percent for the most recent ten-year, period. - After 25 
yearsi only 3_to 4 percent of all metalcutting machine tools are numerically 
controlled. Even digital computers, widely heralded as the most significant 
technological innovation of the 19B0s arid 1970s, expanded at a growth rate of 
only 25 percent (excluding mi crbcbmputers /for home raarlcet). Yet many are 
implicitly assuming imjch higher growth rates for industrial robots- ;IYi terms 
of actual application, process technology changes. tend, to-be evqlutlonary 
rather than revolutionary because-of the physical;^fioaricial and human 
constraints on the rate of change of process technology., 

, Second;^the_fear ofimassive uoemploymeot caused by the ini^rpductjpn^ 
industrial macbJnery appears to be unfoujided historic^ally. Such fears .began _ 
wltb_the_dawn_of_the_iodustrial_era in the IZOPs^ They are paWcula acute 
during major_recess ions. For example, the^automation* problem was of urgent 
national cbncern_in_the ear1^_l96ds after a.halting recovery frpra the sharp 
recession of 1958-59. . there were grim predictions that automation was causing 
permanent une^^)^oyment in the auto industry and other industries. A national " 
coniiiissibn was appointed to study the .pro^^ in 1966, with tfee economy^ 

near full envloyroent, the coninissibri rendered its final import. T 
that a. sluggish ccbnai|y was, the major cause of uhemployment rather than 
automat ibh. - " : • ; 



Third, 'there appears to be a f undanental lack of -aoderstanding that_the^ J 
assbciatibh of technological "change, ecodOffllc_'*growtb,_and_'job displacement is 
hot-Just a^oincidence; they are iotertwided_aod_inseparables^__Tbat^is_not_to _ 
imply that^doption of new technologies necessarily insures economic growthi or 
that displaced workersLwill always.findlfiew^Jobs, Howeveri it :do« mean that 
werall have^a »ital_stake ln_pcodyctivity_gains_{i,e.,' in dis^^^^ Jpbs) ^ 
becausetbat is what allows the possibility o f rising real incomes.- Thg price 
of a.growingi ' dynamic econpniy that makes more goods and services available tb 
all of us is job displacement, or the el jminatibn of jbbs through technolbgical 
change. ,^ - 

In bur book we assess the direct impact of robots on the employment picture 
in the U.S. and Michigan between how and 1990. Our data were, gat heped_from__ _ 
published sources and through interviews with robot jnaoafacturecs^_robot users^ 

and other (E5xpertsi- Still; itlwasJBecessary_to_resort_tQ cpnstderable 

projectloa. and estimation*- This_cceates the opportunity to be extravagant, but 

wetrledtb avoid this* Me selected the cpnseryati_ye,_ but realistic 

ailteroative wherever there was a choice. - All judgments and. assumptions are 
exjjlicitly 'stated in the full monograph. Due tb the space liniitatibhs here, 
however, the emphasis Is on cbnfcVuslbhs rather than inethodblbgy. 

U^S. Robot Popula feioH ^"-"TTi---^^ * , * * - 

The prbjfectibris pf bccupatibhal iRviact in our research are. the, result of 
first forecasting the U.S. robot populat.ibh ty industry andiappHcatioo areas* 
This apprbich constrains the employment impacts to reflect the actual expected 
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laJes pf_:rQbots.; :ib_ tbi s' »a> a coosfsterit' economic fKamgsppk is establ fshed T~ 
wlthiD_l^1ch_it_1s posslble-toestimate aot OD^Lthe popQiatlori of robots aniS 
Job dlsplacenient' but also the iob cpeatloOLWsfltlDg tbe^ -This- 
_cpn s i 5 tfency i s . al so .yery: he 1 pf u 1 j\n_ avi) Id t og un'peal ist fcor exagg^rated 
conclusions, table 1 shows ot^ robot population for^ast for 1990. 

" . - _ ^ '' ■ [:~ tI- ' • ' ^" ' ' " 

We expect strong growth In the utflizatlon of Industrial robots In the 
dTecade of the 1980sr He forecast that* tfje total robot population In the U.S. 
by ]990_w111 range frw a minimum of 50,000* to a roaxtii^ of 100,000 units. 
Given our estimate qf the year-end^^ of approximately 7,000 

gn^1ts» that , Jii9)11es m average; annual growth rate of betweeh 30 and 40 percent 
f OH- tbe elght- years of the forecast period, or roughly a seven to fburteehfold 
iocrease Id tbe total population of robots; M: shown In Table 2, bur forecast 

_ t^s_to be_on^the>conservatlve side compared to other published estimates. 

'^However^thc upper end of our range Is generally consistent with, other 
forecasts. ;u . 



. _ Qur projectedjrange 1 s lntendtd to^contalo tbe actual robot popul atlon_w1 th 
« Mgh^n)bab1_11ty level i ind a^ 

Investment climate, auto' Industry recovery; and_rate of.'Konomlc growth^L Me 
are confident this range will contain_the 1990 robot population, :_That-roww^we 
do not expect-develbpments such. as the total cb1lapse_of- theeutomoblle 
Industry, a major renaissance In U.S. capital Investment, .the_ early development 
of a significant number of nonmaniifacturlng robot apiillcatlohs^ or the 
widespread^ adoption of rbbbtlcs technology by small firnis..- • : 

- TIfe U»S. population of robots is developed separately for the aiitb Industry 
and an other mangfactgrlog.!^ Thl^lls partly to tafee, advantage of the fact that 
tbe_auto producers.bave announced. goals-f or robot^lnstflllattons which could be 
factorcd_1 nto^our_robot_populatlon_ forecasts. _italsol reflects the fact that 
the major Impact! of robots in the State of _M1chlgao_w1li be_ln_the_auto : __ 
Industry. dur_foreca.st sees 15^000 to 25^000 robots finployed In tbe: U.^* auto 
fndustry by^l990. If the auto flrwis were to exactly meet tHeIr announced 
plans, there KoOld be apprbximately 20,000 robots In U.S. auto plants by 1990. 

Job Displacement * - 

Utilizing the robot forecast *by industry, and the assumption of a gross 
displacement-rate of two Jobs per robot which was strongly supported In bur 
interviews, estimates, of- gross Job- displacement (the ellml nation of Job tasks 
rather than actual layoff s of .workers) can beiderived^ ife. estimate that TObpts 
In the UiSaVwIU eliminate between 100,000 and- 200,1300 Jobs by 1990* -^rosi 
30^,000 to 50^000 of these wlll be lo the auto iodusti^,_whlle^70,000 to 150^000 
jobs In other manufacturing Industries wlll also be eliminated. 

In addition to the assignment of robots ^ industry^ It was necessary to ._ . 
forecast the applications for which they wi1> be used, thjs is required if the 
robot population forecast Is to be useful in predicting bccupatlbnal 
displacement. Otherwise there Is no way tb cbnnect the >-bbbts with the, wbrk 
content of specific Jobs. ^ The application areas used In bur. research are 
welding, assembly, painting, machine loading and uhloadlhg, and other. ■ , ' 

■ • * X**^ ■- • ■- -' ' ' ■ . ■ 
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When'the" robot forecast by appl icat'loo area'an^ - i sausfey 1s itiatched against 
an ciGcupatibrial data base similarly crgari4zed^ specific pccapationaJ .1 
displacement rates can be estimated. These results Ire shown^in Table 3. , 
Although the maximum overall job displacement rate in'maaafactoring_Qf_l ___ 
percent through- 1990 is hot particularly problematical specific Industry and 
dccupatibh displacement rates are very significant, even dramatic. 

To begin with, the displacement rate derived fbr the^ a^^^ industry rarvged -- 
from 4 to e percent of all empldyroent.. _But when displacement was calculated 
only against the pco^ction workers.in the auto Indus try^ the magnitude of. 
disp]acemeot_was_from_6_to_ll_percent'. _Eyen when considered to be over a 
period of. a decade, these rates of job d1splaceme;jt _are significant. 

._ When specif ic occupational displacement' rates are calculated, even more - 
striking' results emerge. Our results suggest that between 15. ahd-20. percent of 
the_ welders in the auto industry wlTl be. displaced by robots By 1990^ Even _ 
more dramatically, between 27 arid 37 percent of. the production painter Jobs In 
the auto industry will bp eiimiriatedby 1990; While. displ:acement-resaltsare_ 
gerierallyiless sigri1ficarit:.fdr specific eccupations in all_other_tD(anufacturlDg, 
it is projected that 7 to 12 percent of the production painter jobs there will 
be lost in the time frame. 

' . The conclusioo of tbe.job displacemeni_estimates 1s_that w^ ^ 
a ij placement due_toLrbbots.will_not be. a gene***!] problem before ; 1990, there 
wil 1 clearly be particular areas that w^ll bersignif icantly affected. Chief 
among these. will be_the_painting and welding jobs for which tpday^s robots are 
so weir adapted. .Cesser, impact s_wi 11 be apparent on metal working m^ ■ • _ 

operatives and_assemblers. Geographical ly^ states^such as Michigan, -especial ly 
theisoutheastern quadrant with its he^^ dri autbs, will suffer 

greater displacement than other states or regidris.> 

We (jo pot believe that this job displacenierit will lead td wiaespread job 
loss among the currently empldyid, . however. Table 4-cdmpares the average 
annual rates of displacemerit by dccupatidri with the' Bureau dfCabor Statistics 
estimates 6f average. aririual replacemerit needs arid tdtal job openings for_tbe._ 
,same occupatidnal grdups.. Clearly, the job displacement which caO-be_expected ' 

-is much Tess tNari the dccupatidrial replacement heeds-for tbe. foreseeable 

future. Everi iri the autd industry, voluntary tornover.rateshistorlcally have 
b^eri sufficierit td handle the reduction iniforce, tbat.mlghtibe required.- In 
additidrii the new 'General, Mot.ors-tlQi ted Auto Workers contract, as one. example, 
seems: to provide_adequate'_job_security assurances, and the, retraining ' 
corrtuitmeot necessary _to_ back' them up. Thus _we_ dp not expect any subst^riti al 
number of *ii/to workers to be thrown outi^of work^due to the application of 
robots. Anjt'^nemployment impact is likely to be felt by the uriskilled labor 
market_entrants_who will find more arid ridre factdry gates cldsed, to the new 
employee. Therefore, if there is ari increase iri uriemployment asa result^of 
the spread of rdbdtics techridldgy, we .tear the burden will fall on the less 
experiericed, less weil educated part Of Our .labor force. 

Jdb Creation ^ • ' . 

Turning oor attention. tothe job_creation issue, we forecast the direct', 
creation of about 32^000 to 64,000 jobs in .the U.S. by. 1990 in four broad 
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-areas: robot manufacturing, direct suppliers to robot.. niahufac^urers, robot' 
systems engineering, ana corporate robdtosers* The jo^s in corporate robot 
users identify ^naintenahce requ ireS« for robots, while the jobs. In. robot 
systems englneeringidentlfy the applicatioas_engineering: reqaireroents for 
robot systems, without regard to industry of employment. : 

In_these..prodection.s_we assuin^^ that .the. st_atu_s _quo__wpu_ld be raaintaiined in 

both the. irnpprt and export for robots,, primarily becaus a .lack of 

any better infonnatidn. But th'ire is certainly no guarantee that U.S. ' ^ 
producer^ will maintain their share of the national or worldwide market. This 
threat is especially Inenacing because ^f Japanese and European expertise in « 
robotics technology. " ... * 

-- ' - . . 

The. projections of rbbbf:»related-j6t) creation by bccupatibh are very ^ - 

"speculative because of the limited expedience to date with robots and the-- . 
uncertainties Involved in predicting the futare occupatiphaUprOfiles Of firms 
that do hot yet exlst.. However,. .the-high-techhlcaT^omponeht of- labor. demand 
is qQUe startling. It can be.seeh from Table 5 that Well ^ovef'iialf of the 
Jobs created Will require two or more years of college training. .: ' 

The largest single occopational groop of _ jobs created_by_i"obQtics_will_{ie_ 
roboti cs J technic lans^__This . ls_a_tennLwh1cb_is_just_coa1ng 1nto_general_usage; 
it_refers_to an_indi vidual_w1tb_the,irainlng cr_experien^ • 
iostalU troubleshpot^, or maintain. Industrial, robots.. We^.a.ntic.lpate that.inost 
of the new. en_trant.s_ to this pccupa be trained in'cpniminitiy college 

programs bf two years duration. We project that iobs, for^about 12,000 to 
25, Odd.-robotics technicians will be created in the U.S.. by 1990. We do not^ 
anticipate a supply problem for robotics technicians, as the-cbmiiuriity college 
sy^stem giv^s every iridicatiqn .that they will be ready arid* willing to train 
whatever numbers are rieeded.^,„in fact,^bur curreSt-cbhcerh is that they may» in 
some instances, be iricreasihg the supply tbb^rapjdly. 

Specifically^ a cbhtihuatioh of the expahsioh of the last year or SO-IO-- 
course offerings aod erirollbents-in-rcbotics technician. prografflS_on a.oatlQnal 
scale wi 1 1 very_qaiclcTy_ swamp t'he_abll ity_bf_t'he_lndustry_to_absorb_tra1ned^ 
people^ __TbeFe_may_already_be_as many_students_enrolled^in_these p_rograms as^^ • 

tbere_are annual sales_of_robots_. _For thatjreason* we endorse careful ^ 

attention tb_the breadth. of training. ^^'A^ grounding In theory and general 
principles of electronics, controis,^hydrau1ics,_etc. will stand the graduiftes ■ . 
of such programs in good stead whether they actually work primarily with robots 
or not. • • 

In the auto Industry, we expect^the rbbbt-malnteriahce requireinent will , 
contihue to be met by the members of * the UAH Skilled Trades Council. -General 
Motors already has agreed tb'a retraining effort In excess-bf $80 millioh , 
annually- We believe the strbng-implicatibh of the cbh^faetual arrangements i> 
that auto industry employers will i)ot be required: to hire from the oots1de_to *. 
.meet their robotics technician needs. Other major robot asers_may_follow_tbe_ 
lead_of the aoto lndastry^ bat** it is impossible to predict' that with assurance 
at this early date^.— ^ '- ^ . * ' 

There .also. wi. 1.1 be. a. .relatively .large. numbe.r..of..graduate. engineers needed 
to implement the expansion of robotics technology in U.S. industry. We 
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estimated the requirenerit from about 4,600 to 9,300 hew engineers* While these, 
riumbijrs are' cbirtparativeiy small, only brie-fifth of one year*s production of 
engineers at the baccalaureate ^level; there is already a clear sHoftag^of 
engineers, so we start from a deficit positfon. In additiorj, we^face the 

challenge of other likely 'gngineerjhg dewaod increases as well a*s_tbe 

historical instability of engineerjng enrollments. Thus it is quitellkelj' 
that a shortage of engineers could-CorDproraise-the.expansion_:of;roboticsL;__. 
tecbnology.- Thus_weadd_oar_«oices_to those calling for Irnnediate national 
attention to "^the supply of engineers. ..\ ; * 

-- i-— ------ '-^J- ■■ - 

The n»st_reaiaFkable_tblng!.tb0ut.the Job^displacerperitjand Ipb creatipn^^ ^^^^^^^ 

Impacts. of^lDdOstrl4l rofeets_ls_not the fact' that jnore ^obs are el jminated than 
• created; thisTollpws frpm the fact that robots are 1^^^^ 

designed to_raise productivity aijd lower cpsts- of .prpduction. Rather, it is < 
the skill-twist that emerges so_c'» *ar1y^ when the jdbs- eliminated are cocnpared 
to the jobs created. The job? eliminated are semi-slcilled 6i>.uriskilVed> while 
the Jobs created require si grilficant technica We submit that this • 

is the true meaning of the sb*-cal led robotics revolution* . : 

Policy Implications . ' ^ , • ' , ► ' ; ^ 

_ We . suspect that these research results on the impact of .robot ics M 
geoerallzedl'to Qther_so-called_"high-tech"_areas. _Pata__ResouT^^ (PRI_)__ 
has produced^a forecast for Business Week of the employment potential of the 92 
SIC codes labeled high_ technology or h^gh-tech-intensive by the BLS» For the ' y 
period 1983 to 1993, ORI projects 73d;opd to 1 million jobs wiU be created in . 
this sector, this is about half the decline in manuf^^^ emplbyment we 

have suffered in the past three years due to the ;rece^ 

the most fuhdanwhtal reason thes§ high-tech emplbyment areas will not. . 
dominate in the near f utiire is because they are sb ismall now. We^estimate . 
there are only 5,000. tb 6,000 people CTp4byed in rbb^^ only ajD5ut 

2,DiX) bf these in rbbbt mariufacturihg.- The situation is similar fotothet 
emerging. high technology. industries. "High-tech hysteria" notwithstanding, we . 
are cbrifiderit th^t there will be more jobs created in^Mlchigan by economic 
^recovery -than by high techhol^y for at least the next decade.- 

,We also bbl ieve, however, tbat_the_ changes .created by the intrpductiorrof 
the microptw:essoc_to_d,S*_manufacturlng_lB_the fyture will aU^^ 
occapational_content_of_thejdemand.for labor. This w111_npt happen overnight; 

it will beian^evolutjonacy change. In^^fact, the ski 11 -twist in the U.S. 

econof^y has been bccur^ing over the past_4b yearsor so. We believe there will 
be less and less opportunity' for employment by the unskilled or the . . 

'semi -literate in our economy in the future. Thus while rbbbtics arid the other 
new manufacturing technblbgies do hbt create an iitiTiedl ate humari resource 

■problem, bver time they will add tb bur existing problem; ari overjupply of 
unskilled labbr relative tb demarid. ■ 

:--Wheri the Maripower Oevelopment and Ttainlng_Act_was_passed by the Congress 
in 1962, it-Was designed. primarily _to_ at tack _the_ problem of_ technological __ 
unemployment. _But as Wlllard.Wirtz (Secretary of Labpr^ 1961-1969) puts it, we 
quickly discovered_we were working pn the wrong woodpile. We did, not have a 
fundamental need for retraining of workers whose skills had been rendered 
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obsolete by automation; we faced a growing pool, oJ,]?''°r-^!JP^f]^]|y„, -- ^ 
,di5advantaged youth) who had never acquired any skills in the first place. 

xi ' _ , ___ 

Similarly in 1983, w'e believe tbeJprophets of high-tech hysteria are|=^ . • 
fundamentally misdiagnosing-the problem.: We do not have an ^e^^ 
worker ppoblem. If by that_term_one retos.to workers who had good^jobs with 
substantial senioKty_wb9_have been pennanently separated 

The truly displaced workersi* Mn our opinion, are those involved In P'a"^ . 

closing sitaatiODS, not simple layoffcjdue to lagging sales. We need ^ a coherent 
bofflid resQurce p61 c^ to deal with the v.ery d.ifMcalt problems assoc ated with ■ 
plant closure.^ Hopefully the OTPA displaced worker program_w111 evolye in that ^ 
direction as local decislon-Hpakers implement actual programs. ; 

' We believe a major s'hare of what is popularly labeled the dispU^^^ 
dislocated worker problem is purely cycllcal.and willj^i.sappear with^ 
adequate economlG recovery.^ The .troly_structura] prpblefns w11^ 
however, in the face of a job fflacket_tfblch_w11;l increasingly requjre 
significant skills far.entry level employment. ^ « 

Historically in the Dnited state?, we have followed a ma^^^ 
■ strategy for hurtfan risoorce's. .Individuals prepare themselves for, the ^ob 
market as they see fit. -even though substantial pubMc subs dies may 
• involved, there has not_been_any_ef:fectl5(e ptann1ng or coordination^ \, 
We allow sfudents_tQ choose their own careers with minimal constraints and only , 



the vaguest Jnfonnational support. • I^Jif "^""^jy 
rton-systeffl. but it -is necessary to make it more e^f^c^ent^1n^the_task of 
allocating scarce resources. Human resource decisions made ^. ^^^^^^^^^ 
be made.mbre effective with the provisiori of up-to-datfi:and_rellabe labor 
mirket infonnation. In addition, many yoQth ^jy.^^^^fi^^ii^i^,. 
simply followed the path of least resistance.. Increasingly this path will lead 
to a <lead end. . ' 



We carinot perfectly anticipate- future occupational needs |" Q'^^^.fl**^^- 
It vybuld be difficult in a_planDed economy r it Is MPfslble in fa_ market 
There ^re too tnaoy influences on market^"-"*- 



ecbnbmy. There are too tiiaoy.inr .uenue:,.uM_,»a....;ivent^^^^^ them^_ 
predictable in advaoce.__We_can. however, I'nprove oV ^fforts^to provide 
IntelligenceLabout general trends and to P'-oJeqVth^fr direct on. ^^^^ 
has beeo that there was no. adequate data base with vlhich^to discem.tT^nds as 
•they e^rged. Until very recently j.e were aependenS on ^^"nol^l-^f ^MS- data 
for dltaiVbn the; occupational cbntent of op'' ecooom>. Measurements t^n years 
appart are simply- not sufficient to the task, "especial y when the method of 
classification was changed with each, observation as,well. ^ 

I believe that the Occupational' Employment StatiUics (0E§) s^^^ 
can provide an adequate remedy to this lack of information, ^^^^PP^OP'^^:^^ 
funded and developed. This would.include not °"!y.the data gathering and 
analysis (wHicH mQst 6e._speeded_up_greatly 1^ usefulness Is to be^ -^^ ■ 
maximized but the dissemination of the infonnation t°;«d^v^"|l 
■ makers: Rt a minimum, we.need national projections and local data .bases 
sufficient to make the local implications of the larger picture apparent. 



and 



The evidence on the jjerfonnance of job search skills •trainiog^ jo^^clubs, 
the like yi sufficient to convince me that there are very significant 
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t^lS!lvr '^^^'^1^^^*°-^^^°^ An Improved labor m^et, 
-2^?r?* reqa1stte:£o>^etter perfonnaSce in-this area, in • ' 

«^ •?"^ fM??^""®.^^^*^-*'^^^ Base-for local labor market areas would ' 

" 'SL°%^""^^'"^^^^^f5i5tdDM^ otheF local training , 

r ' — <letail tb make it 

""^?r'''.'^P'*PJf^^ but hot so much detiil 

Is^^^^btbty?e'fo^'?l;is1^^^ '"^ ''''''''' eahsiderable promise 

• . :- . , L ' ' - '•■A ' ■ ■ 

Ia^^^I^^V*^^ bel ieve^we^ must_ provide a better.edacflt loaal opportuhity in 
ttie_^wrstjnstince, and move to Insure "that ourjyouthitake.advaotage sf'thls 
^nrl^? «><^.^!.'^-* "^"^^^ science ahd technology_tr«iniDg_all_ along the 
e^ucationaUcontlnuum.^ We need a new national effort Jlmllar to the NatioLl 
Defense Educflt on Act to upgrade preparation for the world of. Work. He also 
. need the techoiQoes^ and- the resources to Insure that ^llour youth acquire some 
us|furby?an^capitiK At a mlhlSum, we should make sur^ that "they haVe ^ 
sufflc|ent_5ki .ls_so_ that they can be retrained someday. If necessary. This 
means basic 5kUls_like_readlng,.wHtlrig and aritfwietlbN I viould faSor 
competency-based standards In these areas for high schobl graduation. 

^hcfr'^^°^^^'^-^l^"! ^^^^^^ Is theJeselopment of coiivuterlied individual Izid 

^?li£ 5bt>nt >,?^f^^^^\^^^^ »«uia seem to offer 

great potent la Vf or teaching :a large number o^sfcills_lo_noD--classrbom • : : 

. environments. Th^re should be mortf^ffort djrected tp.deveJopldg 3pd 
implementing such systems. They would of course be useful_for_dlsplaced 

■ wor^ers^as well. ^General Motors has fburid tfie Platq system,' for example, very 
4Jseful_Jn retraiDlng.older workers »*hb db. nbt adapt well to a traditiona 
classroom environment, ^ ^. • . . * »- *"<a' 

J*t*^2"— "2^-**^^*.^"^-^ ^^^^^ special tax iricentlvis >for physTcal 

cap taT foiinatioD only^ If ooe_wishes to.;raaker^^ ihvestmerit In physical 
capital today, ther?:are^ depreciation thrbugh the 

accelerated cost _recpyeny_syst©Bi_and_otber-puB subs^ldles available. But if 
wants to nyest In one's ownJbumaD*capjtali..it Is only ded^^ if it Is 
. r^«l?;^ed as minimal prepa^^^^ now beldt If ah individual wishes 

7t^>-ifl»pf^ve his/her posittpn,_5/he^^ prl^Jte cost of such 

_ 'hjs Is Illogical and counterproductiMe^__IndJvidualS-ahd f Inns 
should^receive tax credit subsidies to encourage_private_ln*ve^ in hdman 
-I^^^^^l?Pl^-^?sP would signal thte social interest_ln_sacb_in*e^tment 
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rising cbst bf education due to declining direct public 
subsidies* 0.. 

Hopeful Signs for the f^uturc 

' _^ : A ; :^ _, _ - . ' 

1 wotild like to conclude my Jtastiroony by .citing- so* tfiat have 

ofcur-red or are about to_ QCcyi!:that_promlse.50we relief , from our 'current 
*it"«iJ^_- T'rst and rnpst Jroportant»_I_belleve the -signs are now uhmistalcable 
^"*V the -bottom of the recession is behlod_as_and_econoffl1c conditions will : 
improving. - Approximately, 15 percent'o/ thejaidroff _aato_iiorkers_have already 
been recaJ led and I believe Jt he prospects are good,.Cor-furtber_recans. 1 
interest rates are down, prices are not up substantUltyr- and tastes seem to be 
changing back -to larger car.s In the wake bf stabiliied rf)11 prices. 
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• Second, tfira^graphic-triTTdr^ 
for reducing the additions to the T*or-force. «W^e^t!j^,;;"«^er^of youth (ages 
. 16^24) in the. labor fopce increased by 54 percent^froro 1960 to 1970 and 38 
percent from 1970 to 1980. this component wlll actually decrease by 14.rerce^ 
in the decade of the 1980s, If we caolnsurethat a:iarge_proporMon of youth 
entering the labor force in the_iaOs:3are.prepared for_the world o^ work, we may 
be able to keep from adding to trie existing unemployment problem. 

Tbirdi tbecOrwidespread evidence of recbgriftibn. that we have soffle. 
slgoificaot human resource problems. The recent Conwission »^Po^ ^^S*: k--„ 
qual4ty^of-our-::educfttional effcrt is but the latest example. There has been 
dissatisfaction with our ^ducJEionaV performance from a number of _ --^^-^ 
. 'persaectives. Perhaps th1§ report, will' help bring the debate to a policy 
decision. ■ » 

• " Last,, there Is at^ feast alchBnce t&^^the increw ;^ ^ 

labbr-mariageiDeht cooperatlon ln the lastN^ew years may be peraa^ is 
sigriificaht aecai& of the potential productivity improvonent that can 

' accbnipahy iricreas^B coopecatlon between maqagemen^^ ^Jjpanese workers 

may not work ariy.harder or •any.smarter than Anw workers, but everyone 
seems to agree they do work more cooperatively, 

bltimately, thereis only one satisfactory Ablution tb the h4gh cost of- ^ . 
labor in the:u.S, since this Iji.aVsb the basis for the ftnerlcan standard oK. 
living. :_Ibat solution lies in the productivity bf bur human resources. If we 
aretocontlnue to bepaid more than workers in other countries, we nnist 
produce more than tfeey, do. Careful mahagemerit of our human resoarces is the 
only way I know to accomplish that, r ' - 

THank you for ybur atteritibri. _ ' o ^ 



" Table 1 

Forecast of U.S._Rqbbt Pbpulatiba 
by AppUcadoD, 1990 
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Applkalion 


Ranic of estimate 

Low -HIeS 


^Range of estimate 
; Low HIES 






Welding 


3.200 
(21.3%) 


4.100 ^ 
(16.4*) ' 


y.sod 

jElS.7%) 


10.000, 
(13.3%) 


(17.4.%) 


(14.1%) 


Assembly 


4,200 

mm) 


-8.800 ^-h^ 
(35.2^)' 


..5.000 
0^-3%) 


15.(MP 
(20.0%) 


9.200. 
(18.4%) 


23.800 
(23.8%) 


Painting 


.1.800 
(12.0%) 


2.S00 
(10.0%) 


3^200 
(?.!%) 


5.500 
(7.3%) 


5.000 
(10.0%> 


8.000 c 
(8.0%) 


^achiiie loAdiiig/unloading 


t. 5.000 - 
(33.3%) 


8.000 
(32.0%) 


17.500 
(50.0%) 


34.00} 
(46.0%) 


22,50a ^ 
(45;0%) ' 


.42»Q0Q 
(42.0%) 




800 


1.600 


3.80a 


10^500 


4.600 
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^- . • Table 2 

Selected Estimates of im^e^ PdpuUtion 
and Growth Rates of Robots in the VS. 



Un?! ' ViljuL _iianittL__ 

(bllUpitt) powtfanite ^miilitire. 
Source 1990 (1980$) (pmcnt) popahtlon 

f'^ijlUaro* 31,3511 ^ 2,0+' 38 J72,Q0O 

Aron; 21,375 i.9 36 94-95,000 

UM/SME ^ 

Delphi^ 33333 2X)+ 45 ^ 150,000 

EhgcIbcrgcH 40,000 - , i?^,(XX) 

MccmrUy tuud dircctiy In an of tboc studies but cm bt c&kiiUud (hm 4au that art 
provided.. 

aj^uri CoQiiii«^.^oM»>ftM«&^ I^rua en t lil -Bi cf w SwuriUa toe, jftmwry IS. 

>9fJ^;:P.7«ndJuneJ9, I9H. jM. ^ _ _ _ - _ _ ■ 

b. pill Arott. *«R«bou RevUtcd: On* Yw Uicr." ia Bx ptomtor r Workthop on tht 
SodiljBpeHtMrJtatiPiSdtSw^^ Ofilc«or7«duiolotr AnenaiMU, UJS. 



e. DiMiild N. SoUb ud Rkfawd C,y^oa, MiMrklM^o^ A O^fp^ f<m>« ^ 

I>^<7-31. Md Donaia W. &nIU>, pctg Q. Hqjkt. M>d Many P. WtkoL "Sodol oj^cMl Ef- 
f«»or the liiin>ductl4M of^obott li^tU. Maaaracteiss Indunvy,'^ Industrie Dvvciop- 

Mkhlfsn. Unpublbhad paper prctcalad auhe Coff/'jmM (W Cmpvitr 

d.JOMpli_U _eo|cS^g«^Jta60<^ Amokaa Mahnwwnt /iwdarion. 

AMACOM Pfcn, New York. IMOi p. 1 15. ' _-_ _ 

«. Robot liutiiuic or Amcfka, WortdntdtStirMi^mdDktctoryimtnihatr^Robott, 
Dcarbonu MkhJian. IMI. p. 
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Table 3 



bispUccroent Impict of Robots in the UiUjed SUtes , 
by Apptioitioif, Camulitfire 1980 to 1990 
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Table 4 



_ DjspJacement Impacts of Robots 

Compared to BtS Estimates of Job Openings 
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Simple iTCfif c ifinuit 
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Ptojtdtd 1990, \)S. bcpanmcfii oF Labor. Uurnu of Labor Stsliiiics. Bulklin 20l«: Voi: 1, Ap0> i9t!« pp. 495*S<a. \ 
'Altwtning maximum growih in robo4 popuiaiion. ' / . , ' \ ■ 



4.0 



5.5 



, Table 5 

- — V ' 

Direct Job Creaaon in tl^: 

Due to Robotics, hy Occupation, 1990 



employment 
'JUngc of Mtimile 



_ OccupaHoii _ _ . Cow HIsK 

1 z 

Engineer! ' * 4.636 9.272 

* • Rbbbiid iechniciahi 12,284 24.368 

Otherengiriming lecHnidaris 664 1^328 

AM other profcssiohal arid " __ _ _ ___ 

_. jechnlcal workers __936 1,874 

Managers, officials, proprietors ir583 3.166 

Sal«_workcr».__ _3J1 1.162 

Clcricalworkeri; 2.908 3.817 

Skillcd cri/i and rH^ 2.163 4.326 

Scmj-iKlijcd nictaiworkjng operaiives ?• i 53 :*'3b6 

Assemblers and ail other operatives 3.763 7.326 

Service workers 138 • 276 

Laboreft ^ 279 . 538 



Total 32;08r"*^'- 64.I7G 



Mr. BKDEU^__Mr. BUij^akia 

Mr. BiURAKis. i iiave no questions, i wbold like to thank the gen- 
tleinan forji ve^^ 

Mr. Biw^t. Mr.-Schaefer. / • ; ' 
• Mr. ♦^haeJ^, No qup^ , 

Mh &:DEix;Jn'your table i, what are the percentage f^res? 
' _ _Mr._Hjjisrr._ Thj)^^ the |^rcentage_dis^^ 

popalation by appiication.^So^ for hm^ce, iif Hie jow-range fore- 
CMt oT^auto 21 percent of the auto robots will ; be .doing - 

welding tasks. - - * 

Mr. Bedell, Of all the robots, they will be doing that jjbb? 

Mr. Hunt. Right . " _ ^ __ . _ 

_ This was neces^ry _in__our framework,_to 

tionaljmpact^ So, i5 addition to coming up with an overall number, 
.we_ tried to get at specific applications, p^iciilarly iii the auto in- 

-dgstiyv- 

'T_Mr. BjsDELL. Oh table 2, you accumulate population. What is 
that? -- - r4 ■ 

_ _Mr. HuOT. Th(»e are^ te takfe direirtly q^^ indirectly from 

these other forecastmg sources what the impliratibhs' of annual 
growth_rates of taiget date'^pulatidiis would give us in 1990. We 
were trj^ng to show that in^terms df the forecasts that were- avail- 
aWejto us^ at^^east^^ month? ago^ Th to our 

estimate of 56 to 100,660. In other words, we are a fittle bit on the 
low |idf . 

Mr. Bedell. What is the* first item? 
Mr. Hunt. Conigliaro? 

Mr. Bedell. What is 122,000? What does that say? 
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- Mr. Hunt. The robot population; robots in use in the United 
States^ As we read .Coriigharb's fbre^ which does iiot^iome down 
in terms of how many robots are there going to be in 1990, but how 
many are there at intermediate dates, and what is the growth rate. 
So, as we interpret Coriigliaro^ her analysis is consistent with a 
robot population-in the Unite^ Stateaof 122,600 ui 1990: 

Mr. Bedelx.. You jnehtibned J;he_New 
said that recpve^ will not bring additionsd workers to most plants 
if they would simp^^ care bf that 

recovery. Do you think that is a reasonable proiectrbn? ^ 
_ _Mn Hm^T. No, I thinlLth^t if th^ hopeful that the ec 
nomic recovery will come somewhat faster than they anticipate, 
c They will alsb find with the kind bf capacity utilization that we 
have got, at .70 percent, that there is enormous ^potential for in- 
creasing butput without major capital investment. _ _ . 
"I hope we have a booming recbyei^;_ we don't _e^ 
would like to see it, I think they are going to be Somewhat l^s 
than wholly successful at jnayyhg^that t^ tb_a_l^ to 2P-per- 

cent higher ^ales level, with no additional work forced but that is 
the thrust^ of the goal. . _ _ __ ,_ I_ 

Mr. Bedecc. You said tfiat you thought small firms would be 
slower in adding roljbts — '• — ' \ 

Mr. Hunt, Yes, — * 
. Mr. Bedell. As cbmpared to large firms. 

Mr. Hunt. Both because of the financial problem vbu can buy a 
rbbbt that can db a lot of useful things in a $40,000 to $50,000 
range. That represents about half th^e actua^^ 
robot work; installing it, working out the bugs, and integrating it 
with other equipment _ _l « _^ 

So, we are talking about a relatively high price. We are talking 
about_ even _ more _m_te problems in small ^ getting the 
kind of expertise that they need to help them with this. 

You can't yet go— well, in a cbuple bf places you- can— but^ there 
are not many vendors, software vendors^ and apilicatibns_ye_ndora 
available fbr rbbdtics. It i& largely being made up as we go^ along, 
implemented at the time. You can get _a lot of help from manufac- 
turers, but they can't do the^ whole job for you, so I think that: is 
also a constraih t in small .business, "_ . , : 

Mr. Bedell. We have seen in computers a tremendous drop in 
the cost of compute a tremendbus droi5 in the cc»t 

of robots; or do you think they stay somewhat similar in terms bf 
real cost? _ _ _ __ ' _ 

Mr. Hunt. I think that there will. be_ some decljn^^ Nowhere 
hear what we have seen in coniputing jcapacity, because, even the 
technological breakthroughs that are hoped fbr are hbt bf that 
magnitude. 

We are talking about applications breakthroughs. We ^ainpf not 
talking about fundamental changes iri the cost of rdbotizihg,, like 
we were in the cbst bf cbmputers. But it is obvious that the reduc- 
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tidns in the cost of cdmpiiti^g pdw^^^ that jnake the pr<x:- 

essors, et cetera, are what make today's robots capable of doing the 
things they do. \ i -^^ \ J ,. 

_ As those prices come dowp, clearly that is reflected in the robpt. 
As mai^ production Ensues 4n robot maiiufecturing^^ costs are going 
to come dpwn. These are being built on a pne-by-orie basis 

now. **f here are not -many robots employed Jn biiilding j-obote^ for 
instahce,^ Hght now^ Theii a^ aMembleiby hajid.^ 

there are going to be gains. J^would hesitate^ to put a number on it^ 

M^v BedeLi^ I take i of rolxlts 

werjB to decline where they are half what they are today? 

Mi . Hunt. No, I would not at that. But that wbUld 

be the outer limit in terms of what I see in real terms. 

Mr. Bedelx.. That would make it more possible for small firms? 

Mr. Hun r._ Absolutely. ' ' 

Mr. EIedeli^ -Would it riot? 
„Mr. Huiyr._Yes^ : :^ : : __ 

Mr. Bedeex: You mentioned the BLS Jlgures. -Yoa thought they 
would eliminate l_ip force. That kind of went 

me. Did i :understand you correctly? 

Mr. HtiNl\ Wh^ saj^ng IS that if^bu take the forecast ^f 

job displacement that we made,' and you try to find a base of com- 
parison; riot for just siriiply sayirig that that is 1 to 2 jfercbrit of pro- 
duction workers, but of the job openings that are going to occur oh 
the replacemerit rieeds basis, it represents roughly 1 in 10 of those 
replacement needs jobs. In other words, 1 of every ID workers that 
would have had to have been hired in the absence of robots, in the 
next decade, will hot be hired because robots will take that job. 

Mr. BEDEij:^l1iose are from BLS 

Mr. Hym'._ThLe ghe_base i^ ._■ 

Sor it is a rather risky business to try^ and make tJiese cross-com- 
parisbrijj but it is bri the sarile bccupatibrial basis. At least it is in 
the right ballpark. : . 

Mr. Bedell. Orie thirig we want to look at— ^d we. have BLS'^ 
coming tombrrqw— is that a lot of these projections are based tor 
quite agreat extent upon their work — — 

Mr. HulNT. Yes. ^ ' 

Mr. BEDELL^Bight now. You would agree? 

.Mr. HyNt. We are fdmbst w^ly depe^^^^ give 
us the basic data of who is employed where and what are uiey 
doing. . 

Mr, Bedell. Any other questions? ■ . ■ o 

Thank ybU very much.^ - 

Qh, yes. . ' _ ' 

Mr. FiTHiAN., Thank you,^ Mr, Chairman. 

Mr, Hunt, you compared tpday w sixties. Just a question. 

In your projections about the future, what kind of 6NP "growth do . 
yoo^craJik into that? 

Mr. Hunt. Well, we are talking about historically sustainable 
rates bf rbughly 2 to. 4 perCerit. Now, that is cprisisterit with a lot of - 
other forecasts. We are not pinning this oh [a boom period in the 
eighties. We expect, urifortunately, relatively slow growth as most 
other forecasters do. 

Mr. Ftthian. Thank you: ' - ^ 
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Mr. Bedell. Thank you^very much. 
I appreciate your testimony very much. 
Our next witness is Ted Grdfddn. 
Mr. Gordon. 

Mr. Gordon, ihank you, sir. 

Mr. Befell. We welcome you here. You represent 'The Futures 
Group, w^hich 1 undeiistand has spent a considerable Jime analyzing 
some of- these coh^^ and we appreciate M^t you have done to 
agricultural technology in Tliifd World countries,^ Jmd w^ look 
forward to your a^^meht of the nature of change that we can 
expects a result of tliis automation. 

Mr. Gordon. Thank ybu^ Mr. Chairman. 

Members of the committee, I have prepaid remarMwW^ 

Mr. Bedell. We would hope you would summarize those; we wilj 
go through them. By the way, I should alsgjneritibh that eveiy- 
bne's prepared statement will be entered completely in the record, 
• and I appreciate the fact thaf several of the witnesses have summa- 
rized their reports. j ' , 

TESTIMONY OF THEODORE GORDON, PRESIDENT. THE FUTURES 
\ GROUP . 

>_Mr. GoRTO reparch plfiutti^ consulting 

organization, 16cate<^in Glastonbury, Conn., and^ Washington, and 
we hiiYe Jierfo^ wofk fprjihe Dg>artment of State^ Department 
of Commerce^ National Science Foundation, (JM, and otiiers, as 
well as pri^ from la^ge cpr^r^^ my re- 

marks this morning are taken from t&ose previous studio. 

Mr. Hunt refeirled to the cpnceni wlu ch_ aroae w^ 
were first introduced, .that\ concern proved misplaced because in 
retrospect computers created mqi-e^i^^ ? - 

, Common wisdom holds .that new technology wfli always creat&' 
more jobs rather than Jess, but it is import^aht to raise a npte_oT 
cautioii here. This migW be so in'the case of atttomation-and^ 
robotics because el^rosics has progressed so far so fas£; the fiituiiB 
for electronics js so bright and the prcwpecta for automation in gen- 
eial so bright that it is^ important to ask whether this new revolu- 
tion creates jol>s or reduces them in both S relative and al^lute 
sense. ^ - i . ^ _ _ _ : 

iji this testimony explore the potential for interac- 
tions between tedmoldgy and the labor force and ask about direc- 
tions, tip or dby^ ^ ^ _ ' 

As we look at the technolo^ of electronic arid automation, we 
^l^re^-pniicipal^^t^^ IS?£roying dj^l^J^ 'ghjTi^ rftftf jt^ 

arid iricreasing volumetric compression— Uiat is«^more components 
in a particular. volume. We have done studi^^hich asked how 
long those trends, we have seen in the past canrcOntinue^Hiose 
trends have been very powerflil, about two orders of inagmtudeija 
factor of 100 or so per decade. ^ ^ — - — 

As we look' at each of th^e trends and tiy and imagine Whei*e 
they riiight go, soriie barne apparent but alrric^ without 

exception, thcffiebarriers can be' bridgea:-^We have reached the con- 
clusion that Jbhese_thrTO_treri_ds^ (^ for aribther two dec- • 
ades at about the current rate. Fof example, one barrier is reached 
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by photolithography, the technology principally in printing 
silicon chipSi _5Tiis_limi^ is deteiroiried Jt)y_the^ 
which have to be dratra on the chips, lliat linritation is established 
fe a^ wave length of light. Tpu XJan only get the lines so close to- 
gether. 0nce mat boundary is reached,^ however^ there are other 
technologies available which use-fhorter wavelength energy to 
- obtain even fiirther cbhSf^ressibh.; seems to be the.p^^ 
decades into the future. One boundary can be leaped over by an- 
other techhblbgy. _ / _ L 

- Tl|is leads us toescpect by the^year 2GGG or so, electronic teclmol- 
bgy~au_tbmatibh improve ibver_ curi:_eiU_j^ by a 

. factor of 10,000 'or so. We can make a kind of index out of it. 

13113 gain aMinn^ that the markets are there to draw the tech- 
nology out. ^lie costs wfll drop, as I said initiSfly and pejrfbrniance 
iniprbye. .These forecasts are well founded. To ims^lne that auto- 
mation and robotics will be the same in the year 2000 as they are 
now would be a misplaced ^ 

In addition to these general trends in. electronics and .automa- 
tion, for robotics in particular, there are three othftr trends worth 
ghotihg: The firet is m imprpyemeh^ in sensbrei the sec^^ 
provements in artificial intelligence, a field which is progressing 
■fairly well; the thircL is_the;miniaturizati of mechanical OTnmo- 
nents in general, using tfie same technolo^ as printed circuits but 
appl3^ng that samiL to mechanica^^ :^arts- f^or example^ 

some recent work resulfed in the complete printing oh a ve^ small 
chip of _ail^eritire mass s^ctrdmeter, not just the electonic elements 
but the mechanical pkrts as well, all packed into a vei^ , small 
volume. _ . _ _ _ 

Artificial ihtelligehce, the development that _L_refi 
moment ago, requires the abilitar to sense and operate on_ sensed in- 
formatiph, to draw "judgments from these observations, and per- 
form adaptively^ - . , 

Machihes with a^^ inteUfeence wiU^^^^^ "reason in the. 
sense of human reasoning, but like most of us, observe datcu 
leanij^ ahd.amve at praj^atic rulea of behavior that are good 
enough to accomplSh the ends that the macTjin^ have, been prb- 
gramed to achieve. With artificial int^gence^ robot of the sort 
that we are talking about here can perrorm_fiincti^^ .which we 
vdll recognize as being more ^g^t^^ 

Focusing for a mbmehtjspe^ and the develop- 

ment of robot teclmology, "we see the accuracy of manipulatibh im- 
p^PvihgLfi'bm about _.02 inches today Jx) a thousandth of an inrfi in 
tfts year 2000: Repeatability of placement, being able tb move from 
prie ^sitibii to another, improving by u iactor of 5^ Meantime,: be- 
tween failure— that is, rnaintehahce of the ro^ 
proving b£ a factor of 5 from 1,00ft houre or so in the near future to 
5,066 hours. Faidt detectibh in rpTbots i^^^ 

detection to self-detection, Belf-che<*. Speed by a 

factor of 4 or sb. AlsPi to_8p robots wiQ jn^ 

toward self-teaching, seiising from silhouette to 3-D, and membxy 
capacity wiU_exp£yrf _ _ . . _ 

^ Expanded memory is the key f<partificial intelligehc^. Finally^ 
foraiatibh prc^essiiig is moving from cbnventictaal ta parallel arcWL- 
tecture, which means simtiltaiiebus analysis tf problem sets that : 
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the robot is dealing with. Sd that leaves us with the iu^tidii about 
the_ future of the number of robots in the Unjted States. This is not 
certain, by any means, as other testimony has indicated this morn- 
ing, . . 

0ur estimates are really ^uite consistent with others thjt have 
been mehtipn^^ ipOi^ so by the year 1996, and then 

growing considerably, at a slower j-ate, but on a bigger base to 
ateut half a m^lip^ 

It is hot adequate to simply describe those robots in ter ms of 
units; we must ask a]b^ut the_ capability of those units. JPHiture 
rol)ots will have tiigerl^jri^^ in the future; we have also 

made an estimate of the number of prople-equivaleht of a roTjoti 
gwng^ fit)m about two today— whidh coincides fairly well with the 
first testimony- we have this morning to, ahd this is stretching it— 
toaboutSbytheye^^^^ - * 

Now, given those jBsumptjons, and some dthera which ! will 
meiitibn, we com which mig^t 

result. We used the .DepOTtment of Labor's eiitimate of lalwr force 
si2M5 between now and the year _2000, Presum the GW? was as- 
sumed to grow at 2.7 percent per yeaj^whicb was in the middle of 
the band that Dr. Huilt talkj^ atK)ut---we pr^^^ that productiv- \ 
ity would grow at a rate of 1.5 percent per year, which seems a rea- 
sonable expectation in view dgthis^ 

assumptions mind you, and might pjrove to be wrong. But ydth 
these assumptions, unemplbymerit did not grow and remained 
rbuj:Wy constant. _ 

if the economy grows at about 2.7 perbent per yeai-j it will Absorb 
tlie prbductivity Jncreases, the increasing number of woSers ex- 
pected to enter the labor^force,^and a half tttillidn robots of in- 
creased capaWlity^^^ 

It^is very important then to foliow national pN^Ucies that encour- 
age economic girowth With liwer ecohpm growthi uhempld^ori^h^ 
will grow. This is the key to the unemployment picture. 
^ When we focus on particular industries^ the is much 

different, again^ as Dr. Hunt suggested. We examined the produc- 
tion of passenger autoiaobUes. That narrow segment of the labor 
force emjjloyeAabbu^ over about the last 7years. 

On the average, the number 45f passenger automobiles prc^uced 
dunng that time unite. We assimied—^ 

again^ these are scenario assumptions— that output iii this industry 
wmfld pw at the rate of 3 percent a^ yeari so that by the year 
2000, aDbut-J.0 million automobiles per year , would be produced. 
Productivity growth in this incjustry mgy: actiially^e higher th^ 
averse because of CAD/CAM and PERT and improvement in 
othei^manufacturing procedures,, but we assumed jt would ^ow_at 
1-5 .percent^ per^eaTi ?^ whole. Finally; we ' 

projected that the number of robots in this Industry would grow to 
5,000 by 19MMd 25,0001^ 

In this instance, displacement of ^workers in the industry would 
b^ very heavy, approaching .50 per^^^ results 
come directly from the assumptions; other people can make other 
assumptions and^come up with different riumbirs but at least this, 
estimate tends 1x) s the extent of the isSue. 5lie central point is: 
While robots displace 1.9 percent of the labor force as ^ whole, the 
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impact^mi much greater in specitic industries, and in this case, 
can^indeed so. - 

'T2ie_ ]^:flic3( iiniflications are clear^ We should develop our ftdi 
' output potentiS because it is only through econprnic^^owth that. 
fuU_ employment can be t^ized. In the pr^nee of sud^ policies, 
automation wMch improve prbductivityrrind r(gbotics— wprk_ to 
" the_ advantage of the countty in improving quality^ loweiing the 
cost of our products, fOTtering domestic econonuc gfeow^^ the 
quality of Jife that comes with it, and importantly improving the 
competitiveness of our products bii the world market. _ : _ . 

My prepared Itatemeiit includes a report of a study-that we did 
recently which extends the scope of the issue to developing cbun- 
tri^. It is a jLece of work that we presented at the Woodktnds Gon- 
ference-earlier this year called "Glol)£d Qcinsequehces b^^ 
PrcSuctiyity/' Aasicjk^ World countiy Jabor 

force trends, cmd asked how changing productivity in Third World 
pbuhtri^ would impinge on employment in those countri^. 
- Now, the situation is reaHy quite different than for bur cbuhtiy,-.^ 
Pbpulatioh growth rat^ in developing countries are^very high, and 
because there are a Ifflrge number of people df pre-labor-foroe age, 
their big bulge in lator force size is yet to come. The question is, 
_^will there be jobs for ail tiiose kids that are going to come of ^e?^ 

If developing: cbuntriM foUqwed patterns of recent yeara in indus- 
trialization, the firat sector to be industrialized will be agriculture, 
which is the heaviest empl^^ — 

We found that the people freed from the agricultural sector will 
not all be able to find jolw_in_ the Jri^ and services sectora, 

fdthough employment in both sectors will grow as productivity and 
the economic cohditibh of thp_se_ countries improves. On the one 
hand, improvements in agriculture are required for the ihdigehbus ' 
production of fobd and that j:equires_capital to m^e agriculture 
more capital intense, which frees labor ^ but the alternative jobs for 
that portion 6f-the labor forc e, p articularly in cdUntri^ that have : 
high population growth j*ates, wiH be h to 

Labor heeds in de^bping cquntriee will rise in secto^ other 
than agricultural,-bul these needs will not compensate for the 
labor oversupply. That _led_ us to the bbiicluiidn that .development 
policies of podrer coimtriea would h^¥"€b consider jol)s and em- 
ployment as well as ecbhbrmc Jrpw^h targets. 

rfiiank you, and I would like your questions, please. 

Mr. Bedeu-. Thamk you very 
, Mr. Bilirakis. ^ ^ 

im, BruRAKis. Just ve^ quicki^, fir^ydur percentage figures on 
prdductivit^^ GNPr^Do they take into cbnsideratibh the poteh- ' 
tial fate increase in the use of xbbdtics? 

Mr. Gordon. Y^, sir. 

Mr. BiuRAKis, They dp? ' 

Mr.^GoRDON. Indeed. _ ^ , '^"t- 

1 treated them somewhat- sepauratel^^ I assumed productivity 
growth df 1.5 percent per^year, and in addition to^hat, a half mil- 
hon robots ty the yefiu-J20bO^ __ i _ v ^ 

--Given that productivity, grven that number of robotdt and a UNF 
growth rate of 2.7 percent, we can absdrb the additional people 
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that _BI5 says _wM lalKir force, and keep 

constant, it is a very simple calcidation, but the numbero biQah 

_Mr^_Bi_yfiA|is._B^^^^ of'tdbotics, or the con- 

cept of Tdlx)tic», to increase productivity? 

Mr. Gotdon. Abs^c^^^^ t 
- Mr; BiEiKAkis. ^fe increase GNP? : 
Mr. GfbRik^N. Absolutely, and to improve the quality of the prod- 

' ucts. ' o -. •■- -• ." _ 

Mr. BjuiiAKia of cduree, ti^ 

right into increasing productivity — more people buy, and that sort 

of thing.__ 

Mr. Gordon. Yes, sir. 

Mr. BiURAKis, Jliat is the bottom line of it all. 

Mr: Gordon. Jndee^scK ^ 

Let me mention hgw^seniitiye^t^ 
economy, i said ^7 perpent makes it balance. If I were to say 2.3 
percent,, the situatjOT very dififereM^ At ^-S,^ 

unemployment grows tremendously; at 3.1 percent, on the other 
hand, uhemploymeM fiUtP^ looking for workers. 

Those sensitive J» that ^sraaption—- ^ _ 

Mr. Bedeix. Are those taKM^includ^. with^'ouf statement? 

Mr. Gordon. Snly one of them, but I wi3l make the other two 
available.. __ '-- . 

Mr. Bedell. Which one is included? ^- 

Mr. Gordon. Tlie basic one, wh^^ at. 1.5 per- 

cent and thet>nethat'assiimes 2.7 percen^^^ 

Mr. Bedell. I think it woifld be most bene^^ 
the other, itqdrbecaiise we really don't know what is going to 
happen. , , ^ 

Mr. GoRfX3N. I would be glad to furnish IHiem. ; 

Mr. BiLiR/uKii. I have nothing : 

Mr. Bedell. Mr^^haefer? : 

Mr. Sghaefer. Thank you. '_ . 

Jlist a couple of questions. How many firms: are now involved in 
the makihg of rbbbis to sell?: j _ . '_ . ^ . 

Mr. GrORDON. I don't jmow the answer to.that: Didn't we have 
that question earlier tHi^^ v - * 

Mr. BiURAKis. I believe 30,- . 

Mrv Bedeox. I think 30 to 35L ^_ i_ J-^ 

J Mr. ScHAEFERi I would ,im^ine then, of jCOOTSC, ^en we Ibbk.it 
500,000 by the turn of the ce^uiy^ it jvpuld be something like the 
bdrdputer business, in a con^petitive sense. 

Mr. Bedell. Would, the gentlem^ yield? ITie mform^ 
wrote dowiv was that fte said there^ were 140 in Japan and that 
there were 30 or 35 here in the^United Stat^,^ _ . 

Mr^ ScHAEFERi One^ other question! in your studies m this par- 
ticular area has an^ythin^ cpr^^^ again? 

1 asked this qu^tion. earlier as f^as some of the hazards. 

Mr. Gordon. I would quite agyee _wt^ Weiiel's testimppy 
that there are several principal drives for replacing humauv labor 
with robotic labor, Jteejtfthemde^ is safeiy. Robots are 

extremely usefiil in^ dangerous sitpations, in t^bus situations, in 
bbrihg situations, tnkt offend human work. 
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So these are really importalit drives for the conversion to robots 
ics- They are saferjLthe^ pro^^ higher quality, and they get rid of 
jobs that people don't like to do. 

Mr. ScHAEFER. N6 further questions. 

Mr. BiURAKis- Wdidd th(B gentlemam^ 

Sir, in your opinion, and I will call it a gamble and I am not sure 
that is appropriate^ but is the gamble worth it to America and to 
the ^American people? - 

Mr. Gorton^ The j:^^ _ li. . 

Mr. BiEiRAKis. When we consider tiie very hg^ potentirf of tlie 
lost ibbs versus tte * 

Mr; Gordon, it is hardly a gamble, sir. 

Mr. BiiMjtKis. I said the word is not quite appropriate. 

Mr. Gordon. The reason I i>ose my response that way is, were we 
lidt to do it, we would Iwse : our competitive edge ana the growth 
rate that I am insisting, is required he?fe would J)e lost. All chance 
of it would be lost^ sa it, seems to me that w^i would Imve to take 
that gamble ^and do^it jveUi and jin_p foster policies that 

would promote an^econcHnic develppment. J? 

Mr. piiiRAias. ThMik^oUi ]^ . _ ' 

Mr. Bedeix. I certainly appreciate your testimony very, very 
much; . . 

You indicated, if 1 understood you correctly, that for automobile 
workerSj^TO of something like 50 percent in 

that number of woiSers? • . > ^ 

Mr. GrdRDON. Yes, sir, but thia is a veiy extreme prqection. 
^ Mr. Bedell. That is quite different. Mr. Hunt progected ID per- 
■.cent._ -' ■- ■-- ■ \- ■- __ ■ 

Mr. Gordon. He was talking 1990; and I was talking the year 
2000. - - ^ " ! ^ • . 

Mr. Bedell. Oh^: ybul^e not in ^eat_dfi3aCTeemOT dii that? 

You indicated, if I underatood you correcflS^^ that you thought un- 
employment wbiM same, if wis .nave 2.7 percent, 
growthin 6^, and i.5 percent in productivity? 
^-.Mr. GdRiX)N. Yes, sir. . - 
- - Mr. Bede^. That is oyer 10 percent right howl Do you mean that 
- it will stay at 10 percent roughly? , • ^i . 

Mr. GoRiJoN. As I rah through th^e_ numberSi_I_w^ 
something that roughly balanced. If I were to mcrease that to 2.8, 
pefceht growth^ theh_^uhemplp3ntnent would drop. It is yeiy, veiy 
^ sensitive to that jiumber^ * - ' ^ . 

Mr. BedeU.._ What were your fig^ ^ 

-Mr. i3oiux)N. As 1 took off from a base of a GNP of $3-trillibh in 
1982i and at the tate of CTowth tha 
Mr; Bedell; Where did you get that figure? - . 
Mr^ CtoRDON. Oh, I have it here. 

That is in published statistics for the Coun^ 

Mr. Bedell. TKe concern I have is while i have been in the Son- 
gress, I have never yet seen j>r^*ectipns th^ 

mistic what the economy going to do. Maybetbat wSs just be- 
cause iiie period. that I haye:ha|8)ened to serve I think tiiere is a 
" tendency for people in Government to want to hope that Ifiin^ are 
going tb^ tetter. Do you Have tte figures on our GNP increase 
for the last 3 years, for example? ""^ 
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Mr. Gorton. I tju^ ; 

M r. Bedeix. I don't want to iake b lot of time; my anderstanding ; 

is that they wpuld be sub^a^^ __ .^L_ 

iVfr-GoRDON. Oh,* t am certain of that, t am certahrof dtat, and 
what I am delding^ witii 1^^^ fLfprecagt/or thelnext 18 years, and 
we^ll know how bad economic f ore&stmg has been. 
. ButJetLine jtist say thgt-the ?.? is right Jn the md^ 
. economists that are, brave enough to forecast over that time 

"domain, ^ _ ^ _ _ 

it is not the hig^; not iiie lowest, t thiitk it^ attainable. " _ 
ridMr. BEDg^ to be 2.3 percent, it made a big 

■ di£feren(^in your pr^ections? ^ / 

Mr. Gbglxw, Qhi^y^ that is „ 1 _ 

Mr.;.BE]>Entr'Wliat wotdd you forecast unemployment to be if it 
^^^wei^'!2,3^^rc^^^ 

Mr. GoTOON^By the year 2066, 16 percent* 

. , Mr. BEDgx. Is that_nght? .__ ^ _ _ 

Mr. Gordon, llie gros© naricnai product," according to the num? 
ters that I havCi m cu_itent_ddUai^ fprlSSl^ was $2,94 tnllionand 
in 1982, it was $3;06 trittiba: Hiis is from the Survey of Current 

Busiriess,___^ _ : _ 

Mr. BEDEEt. Do you have 1980? ^ _ 

Mri GoRix)N. I don't have 1980 with me. Maybe somebody else 
• has;' - , - ^ ■> : ^ 

Mr. Bedell, I would sayi al_mc ^_ 

Mr. Hunt. Kyou^ wiU, in^conBCsptuioiiars. 
in front of nie. In 1972 dollars, the GNP has been constant sincei 
1979." - - ■ ■ , ^ ---- - - ■ - r— ^ . 0 ; , ■ 

Mr. Bej>sj^ Since 1979, alx)ut CO ■ ■ ' ' , 

Mr.^Hyi5T.-Ye8. ^ _ _ _ ^_ _ 

Mr. GoRrx>N.-And in constant dollars diminished somewhat be- : 
tween'i98i and:i982.- - - - \ 

Mr. B_EPELL. OK. Welli so that's 1, 2, 3 years^ it has beeii roughly 
constant? ^ — ' C 

Mr. G^DON. Y^._ c 

Mr. Bedell. What would GNP- have to increase in order to get 
unemployment d(^^ 

Do you have that figure? . ^ 

_ Mr. (5)RDON._ I Wofld guess at that ftom the numlfers 

that i have, but something on the order of 3 percent. 

Mr. BEpti4L._OK__: _^__ ■ 

I pr^ume if itstayed ccmstarit — that is vraere hS tcxiay, with no 

ihcreaserditjwbidil^^ l — - 

- Mr. Gordon. We w^uidJfe in terrible troubleV-not because of ro- 
botics, but the cost, the latk)r force size is growings and yes, every- 

. thing.- -- _ . _ _ ^ 

Mr. Bedell. Yes, everything. There was the time when mst^ 
working 4& hours, we-were working 60 hours. Hiat has constantly 
d^lined._ff _we were_to_see a decline in hours of work, wotlld that 
tend to solv^ the problem if we don't see bur GNP increase?' 
__Mr. Gorton. _Sure,_they tradeabte exactly. ^All thfe' figure 
: that 1 gave you ^presumed a constant wbrkweek. 
Mr. Bedell. Sure. 
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Mr. Gordon. If we were to decrease the number of houis of work 
by ID perd^ht, tli^h the number of wbrkera required would incFca^* 

by 10 ^rcentv^ v::: : » * 

Mr. bEbKyu SU]re. ? _ • 

Mn GoROON.it is a tradeoff. , - . . — — 

_ JSIr._BKDEy.._If ^o^ in GNPj 

and i& percent unemployment^ — i am not saying how you^ go about 
dpiiig it-^but if ydU were to lower the work week by 16, percent, 
you'would ' 

Mr. Gordon. Oiie hop^ that is increased leisure rather than a 
.forced reduction in the workweek. 
Mr. Bedell. Sure, sure. 

But we have seen that move over tlie total ^ribd. 
_^t.rspi^^i^"'to me that~what we have seen is an increase in pro- 
du<SiviJ^^ worldwde. W you mentioSed in the 

developing world, wherein their economic tee going to have a' 
pret^ diffictUjLtim any big_inCTease_in jgM 

oping^ countries woi^d be questionable undeir most projections, and 
lfiPA^I|i|ld COTnpe^ in _wprld markets^ which we have aJ- 

ready^^^n in agricultural products ! think you^would. expect to see 
in these other products. ' ^ 

Do ybu see that adversely affecting the growth of tJNP? 

Mr.>G<)RpdKr^In our country? 

Mr. JBEDEii; Yes. i / ^ . *^ 

Mr. Gordon. L think the nature of the product^ that jve sell to 
develpping countries is ^oing to change byer time. It!is really quite 
^c^ible j^ imagine a world in which trade with developing coun^ 
tri^— j^bejt mth pth^^ invMyedl-dffl-fitffl'a y^^ JSJwrtant 

of our^onomy jmd theiift^s-weH, rad^reafly picture that^ 
For.exanigle, in_the_ca|i_bf agSic14Lture>_ai_we^^^^ 
time period, i see our export product dianging to a di^gree from the 
export pf f<^ which ^e nave growH'>t6 sell overseas, to agricultural 
inputs, chemical ihpu&, irdplements, to help them to develop Jheir 
own prc^uction. In other words, j?e export to thens what 4;hey re- 
quire for the development of their ecbhbmy. Jt is proHably likely to 
crcMis a^umber^industrial_sectorB. ^^.^ - 

_ _Mr.__Bia)K4-,_Many bf those oountri^ have _a_ substantial^ fo^^ 
debt at this time, Eoad our debt service m taking ari a^^uHy large, 
part in the exchange th^ gain; from the ipLle of their products over- 
seas. 

Mr. GoRiKDN. Yes, sir. " 

Mr. Bed^Xu^ you see that as seriously and adversely aifectine 
their ability to imt)Ort ^c»e products that we might wish to sell 
them^ br'db ybu think that th^ are !g^ 

problem so4;hey wiU have the exchange so they can buy the things 

we might lifee to sell to them? _ _^ ^ ^ : 

Mr^ Gordon. I have failed to dkcover anywhere a solution to tiie 

£rbblein_bf jdev(3b|to^ debt._I haven't read a ^ood idea on 

ow tlrat can be solved, joid becauise of the problems m the devel- 
opmeh^bf the economies of poor countries, that I alluded to here, I 
think most poor countries whb have borrowed a Ibt bf mbhey wiU 
have a ve^ tough time repaying tiieir debt, That Js not to say that 
we wbh't &A ways to accbmmodato br to cbhtiniie exports to those 
countri^. I 



?^.pf tj^e will be in trade; money 

comes in; money goes oat. lliey raise their fbteign exchange by dif- 
ferent mechanisms, and perjiaps even borrow additional ih<5ney. I . 
thihk trade goes on, but by tM same tolceri, Hhink jt is veiy diffi- 
cult to irxiagine how debts will be completely paid in the short 
term. 

Mr. Bedell. So, you do riot |ee that as serioubly impihgihg upon 
bur ability to export to those cbuntri^^ 

J^^- I think we v^ in a yery plural 

sense here — all exporting cbuntries--will find a way to accommd-. 
date trade. 

Mr. Bedell. Mr. Fithian, ^ 

Mr. FiTMLAN. I just hav§ brie^qu^ 

Dr. Hunt waa using the 2- to 4-percent figure for GNP grbwth; 
now, what would unemjrtoyment be under your projection using 
your productivity increased figure at 2 percent? And what would it 
b€Lat 4-percent? _^ _ _ 

Mr: J&RboN. I don't know the miswer, but I can tell you it would 
be-awful at 2 percent; and very gb^ 

. I mean^ we would heed workers at i^rcent. 

Mr. Bedell. Could you get us thg^ figures? 

Mr. Gordon. I would have to run it > 

Mr. Bedell, lliat Is what tiiiean 

Mr. GfoRDON. Oh, sure. . 

Mr. Bedell: We would appreciate it if jrqU would seiid those in. <« 

Mr. Gordon. May I 
_ The calculation that I used, to 4§rive at th^ numbera is_a Very 
simple apprpximatibh. It makes a lot of assumptions about partici- 
pation rates of the labor force, about what i)rdductivity really 
means,^rt>outTS5w_ m wbrkers . that rbbbts would replace. The 
numbers i sm quotings are really Just the results of those assumpn 
tipns. & please treat them' wth idea in mind. The figures rep- 
resent order of magnitude Bathn^tes designed to size the problem. 
: Mr. BedeixJ think your testimony^ has been helpful. I appreci- 
ate, it very ^ very muqh. ^ -1- - V 

[Mr. Gorddh's prepared statement with attachments follows:] 

Preparkd Statement op Tim>i)ORs ^rbon, pRkaiDENT, Thk Futur^ Group ' 

ain President of The Fut urea G roup; a firm speciiUmiigJn long-t^nge jplamungLfor 
b€)th private goyernment cliento. Our pnAdpar offices are Jocat^in. Glaston- 
P^W Cohhectic^^^ and Wastogtp incU2de__the J3e- 

partme hi of Stote,^ pe]>artm^nt of Cbnunercei_ J^^^^ Foundatioja and 

other n>veFnineht agencies, and bur i>rivate clients are ^nerally large corporations 
from the el<5ctrqmca3, eon^^ 

f^heihical and fiiiahcialjhdiistriea; In gehez^y Our 8tudUes_are_pragmatic and direct- ' 
^ ^^^^ JP9^^ ^^^r^'^^J^ Influenced by fujiire chao^^^ 
formed^ a hiimber of studies recently that~>relate to advandng automation and robot- 
icsrahd I have dr^vn my remarks Uiis jhbrning fcam this^nor work. 

When computers were first ihtix>duced» there was a great deal of concern that un* 
employment wbiild result wherever computers were usecL^Ih fact, this was.not'tiie 
case; wherever computers jveze iised» more jobs wer^ ereated^mmbn wisdom holds 
that this sliuatibh will always cbiitiBue» biit this mi^ht hbt be sb^ Electrbnic^devices 
are so advahceNi and the j)rb6]p^:t8 for autbmatibh so bright, that the net effect _bf 
introducing ^uch hew techhbldgies may be to improve t<&I butput with less laibor 
rmuircki in both a relative ahd absolute sense. I wiU explore the potehtial for such 
tecmiology-ihduced iiheippToyiheht in this testimbhy: 
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THw ^cjfm pracipal hardwait5 trehifa char- 

a<tteri2ejBlecirp4ik i^ucUpn in coet^^ in reliabili^, 

and _ mcreases in :j»cking^ density^ihat is, th_e_ number of cpmponents that can be 
packed into a given illume jpFigure lj._iy!_ot th«iejtrends have bron jrunning at the 
rate _of_8bout_a _ factcri^f J.00_ or jo per iLecade. sinoe 1960; our_8tudic» indicate t|^ 
these. trends Jm_ve.anj)lherjtwo jiecadetor jmore_ to r^ Ab Umitsj»9 reached, during 
thiia 'periods iie»r technolc^^^jaf&rjwtentlaLfor^furtiierJLr^ FDr_exam- 
pie, photolithography (the technolosQr^^equired /xur panting j&icn>c^ 
19 limited at pr^ent by the distance between lines that caabe drawn optically^This, 
in turn^ is Hxed by the wavelength of light Once this limit is reached, jconventioncd 
photolithc^aphy iinp^es further progress tov$?srd mjhiatdnzation, 
behin^ th& cdnVentibhal fechnblc^ li^ the pcwsibili^ for iising shorter wavelength 
energy in 'the^ process^, for 

If we a^uroe that electrohi<» h£s another t^b ^^dje» of- so to rtin'^t current 
rates of improvement, the electx^hics of the year 2000 vnll be improved by a factor 
of 10,000 or so. ^ft)id with that Idhd of izhprbvemeht possible, spCNnflc applicatibhs 
that are possible chajlehge the Jmagihation^ Some of the more important applica* 
, tions that loom on the immediate horizon are summarized in Figure 2. 
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^ j ' ^ /_i ' ^ iNCWKAtB CAI^ABiCltY Of 

I^ROJKCTrONS Of LOaiC COSf i^tll Q^TK ^ •EMicONduCTbll CHIi^S rROJI TO l^eo 




SAMOf ACtOJiii ^^^^ 
^ INCLUOE PIRMf tBUCH INTC|,i'MOTOIipilLA« 

tiEXAl,iN8tlfUilSNT«._flOCK«KCCt. NXTIONAC ^ 

•iiMcbMOOctbii. AMO iitoa. ; i 

• . c ' . ■ - 

Figure 1 ' -c * ^ . • . -^i^ 
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iMPORTANT EtECTRONiCS APPtiCATIONS OF THE NEXT DECADE 



• ROBOTS ; 

• COMPUTER-AibED DESIGN 

• GRAPHICS/PINE ARTS 

• EDUCATION 

• INFORMATION AND DATA BA"SE CFACSIMICE, 
tELETEXT, VIDEOTEX) 

• MED I GAL USHS 

;j MICROCOMPUTERS 

9 ECECTRONIC PHOTOGRAPHY^ ••BOOKS" 



In addfcibn to these continuous trends, it is worth noting two ^ther developments 
of significance; these are discontinuities and can significantly affect the application 
of electronics in the future. First, the same techniques that are being used to 
produce very larg^^ scale int^ated circuits are also being Applied to the manufac- 
ture of sroalLjnechanicaj devices, For e^ mass spectrbmeten a device to 
determining the* conatLtuentlelements of sases and other fluids, has been "printed 
on a chip. This is mor^L thcu[i_simply_printins the el^^^ a_cbip» as is com- 
monplace in very large scale Jjitegratei circuitry; rath^^ 

valves and all— is part of the printed apparatus,^ The second new development is. 
the coming of ^e (within the next decadel of artificial_mte]ligence, the sim 
of human intellipince by computers: Artificial intelligence, i^uirfs abyity to sense, 
operate bh sensed information, draw '*jadgments'^ ffom^ these. obse_rmtlons, M 
form adaptively iii view of th€«e judgments and changing circumstance. Machine 
with artificial ihtelligehce will not "reason" but wfll, like most of us. obsecve data., 
jearn, and arrive at pragmatic rule of behavior that are good enough to accomplish 
their ends. Progress in this field has been impressive under people auch as Ed I'ei- 
genbaum at Stanford and Marvin Mihsky at MIT, but We expect the field will accel- 
erateleyen faster [n the future as the price for computer memory continues to drop 
and parallel processins of ihfbrmatjbh is developed further. By processing informa- 
tion injJarallel through several alternative paths, j:bmputatibhal^peed is improved; 
redundancy_Ls_achiey_edjt and computer operatibn beoDmes'much closer to what some 
people feel describes _the functioning of the human brain. * - 

With artificial intelligencei a robot can perform cc^itive functibhs. Recent stud^ . 
ifes at The Futures Group Mve resulted in prciertipns of rol^^ iUus^ 
' trate the enormooB potential forJhis_fiMdiRofetic accura 
lute error of the equipment in flixdlmjBnsijjns-when trying to r^ cqmpixted dea- 
tiiiatibh (Figufe5): Repeatability is a measure ofthe abjlity to retura to a-manually 
taught prior position. Electric robots haVp an accuracy _of_0J)20 inches tpday^ moving 
toward &.001 inches by the year 2000, while hydraulic robots have cua/awura 
0 200 inches tbday, moving toward an accuracy of 0.010 inches by th_exear_2000.„Re- 
peatabilit^ for electric robots is 0.005 today, moving toward O.OOK hydraulic machiii- 
ery has repeatabil ity of 0.050, moving toward O.Oia by the year 2000: 

MTSF will increase frbm 1,000 hburs in 1980 to 5,000 hours in 2000. 



» "Silicon Micfomechanical Devices.'* Scientific American (April 1983). 
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FORECASTS OF ROBOT TECHNOLOGY 
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Robotic inean-Um^to:rei>air-^ be 10-16 niisGt® for al^cjSSajr^is |(^ 
iinutee for hydraiiUc robots. Electric robots teve inCTeaaed Iheir^^^trom 6 
^ds in 197? (for ajtskndfiird pattern) to 4 sewn^ today; ^ that speed should de- 
crease to under 1 second for the same pattcram — — . -^j, 

jgSpto <»n be deigned to interact with other eqajprnent via external^tSrfaces 
and to react with human beings via Spoken language^ . , :^ i'^ ^;iwr^« 

Within the next decade or so w© ^'^^^Jf^J^^ ^^f^S^^i^^f^S." 
BDimtrobots andii¥ith ttii^idireht bf«tifu»l intelligence. rohots^UeOT thrq^h 
fi^j^^nS. For eawmpfeTi-robbt could be adaptiv^.programmed to diange ito poei- 
tionisgJ)r sequenoe^in order jq GiinimiM re^ - . r^.i" i" ;« o 

^ A&Q^whing oUphofc ifl tt^eir vcraa^fer-their abdrtg^toJbe used m a 
multipUd^^^l^HoSp. In the future, rolwts^ becoroejno^ 
in th/ senro that th6ir''implemehts^ be utibzed in a iraraty iif iobe without much 
cost penalty. Vision and sehsing•wil^imp^xw^^ 3-D gK^^^oi^ ^J^^^^^g^- 
^^970 there ^r^ only Sbbut 200 wtots in to ^"^"^^-i^ 
niSber had increas^M more than a factor of 20^to a total of iMKmt 4,m 
well known, the Japanese have made mUcdiJnoro^t^ive^w of jcrf^ 
ton-^^H^ pla^the number at about 14.000 by tha end of 19^«JK^ m^lmju- 
^ tSnsfer devi^ are included^ the 1982 total for 5ap^jmnpa^t»^ ^^^^^ 
f<ff _tibie tMted States td. 46.000. On this same basiB, France has 39.000 and th^ 

^*T^ nuiW of^'rol)6t8 I^^^ to be iii use in the fotare^-nqt K^gain fe^ 
me^ but laSe incr^iaw seen^ceriain. The_numberi)treboto'm mani^actu^ 
^^dIS tetw^n 1979 and 1981. Senator HoyiBensten^^t a Jopt Bppnpm^ 
S^S^s^bn^ iiS«^thatby 1990 betweeJ-lOOjOOO and 15Q.000 ro^^^ 
bH^in^Uni^ States, with Ford and General Motors usmg 30.000 robots 

between them.^ Forces ehcoura^fing this growth mcludei c i. 

Spi|^^itsJn^itechn<^ whidi increase the number of apphcaUons 

■ that can be made of th^' machineeV ^ „.i \7 i. " 

^ ^nainishing coiti for|iv§n\ robotic <»p^ility as a result of "leaming-curve im- 

provemeate. . . 

Increasing costs of human Iffloor. V -» - — lii" z^i^ ^ 

LGSwingsophisticatibn oh the part of management, facihtating the switch to ro- 

^^'the native mde. factbrs^that limit tiie speed of division of technology in- 
clude: : ' _ _ , _ ,1!, \ ^ 

The size of the required mvestment. - -- — ^ - ^ 

institutional inertia that slows the adopdpn of automated, technologies.* 

create jote or eliininife thete? THe assmt i^rfSU^H^f^^f^^i^'^^^i 
leveia of output, it wiU eliminate jobe bocauae^the J«*ot4 wiiyerfom fe^ 
hu^ worklra currently perforin, ana Mtomationup^^ appl^ 
Droductiviter. that is, increfifle output per man-liDnr.Some p^tf e Mgite ttiat as aut«> 
SaUon S^^a more pec^e im be required to prodiwe the ir^^ 

tSee^SgSrouB activitiee, unjaBgoynart^wlLnptamp^bu^^ 

Work Sti scope wifrinCTease: WhUe tto haaBen«!Uly been 

note thit rol)bti<M ana tJ>e iiew *ave of aotomabcm have some nw attaft^^^ 

of ai^iolotecah ana p&Xmy will mifflnfi«*urejrobots ana ofrher autoim 

me^FHS^^dre. Bf Robert AyreB^ professor of engineenng ana public poUcy at 

fi'^^ifnto^h.and a»totaation Jb ita-Jf is nrt new,«^ 
aie^ae f^^a of autjSBaaoathatdiiecti^ceplap wpr^^^^ 
^rkera ao=namely ta riffnipiilHta parts, load, unload, and operate <^er kmdi^ 
^^Wm^^^^^tB. Ata^the sole justification fcr purchaamg urfus- 

'^uSl,M^li^S.»'S find Jfe^^^^ to Operate ro^ for $6 ffll 
hbur\wmpared to $20 per hour for sk^ 

«Ayi«^aha^Millef. 'Tisdiwtriil on the Lini." T^HnoIogy Eeview (54ay/June^982). 

• r^ii Agf fMaich 19. 1982). 

- :g?l^^'Sd^KiSon.y^^^ of Work: Does U Belong to ITi or to the 

• irfaclrowc5feti»^Ai^rilljB,l^X ^^^^ 
t U/mf A/v I^fior /&uu?w (September 1982). 
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^"ft how munx jobs will be^iaplaced by continQing autbmatibri arid rbbbtics? The 
8At^atlon is summ^ have created a sceriarib which mvolv^ sev- 

i era! critic^_assuisptionfi. The U 
gTQw from ite present leyrf of 110 million to 134 millibri by the year 2000. We pre^ 
Slime that productivity grows at about iVz percent per year as a result of automa- 
tion that _GJVP: grows 2.7 percent per ye^^ number 'of. robots grows 
from, aiaujrrently instated base of 5,000. to 500,000 by the turn of the century. (As 
.? roenlioned earlier. Senator Benteen su^esfed about 100,000 robots by the year 1990, 
g> lhis forecast represents an ambitibus grbwth in the last decade of the centuryj 
Suppose, farther, that: the efiectiVeriess of each robot also grows. Today a_ robot is 
equivalent to «bout twb persons; we4iave assumed that \yy the turn of the oentuixB 
robot^could replace fwe workers. With these assumptions, the percentage^ iinem- 
ployed femaina-esseritially cbhstarit—that is at today's level. The contributioji oftro- • 
botization .to this picture is relatively ihinon in the year JOOO^ 500,000 rxihpts, dis- 
placing five wbrkers each, represents only 1.9 percent of the labor force expected at 
that-time. 

^ While the picture presented In Figure 4 is a homogeneous snapshot of the labor 
force as a^whole, certain indrirnr^. will be more affected hy^Tobotics than others; Ih 
general, these are industries in W tjich mechanization of production yields lower cost 
'^^l/jer quality dimi^^3ll^?l ^•voiucti efficiency, or improved 

worker safety. In they^ ML^^• • 4^ can be considerable. Fbr 

?x?mple, wie production 7!' a labor fdrce ^hat 
; averaged about 270,0^^ . f]^e las_t_sev^a^eara. On the average, this labor force 
Produc^ atwut 30 auaiji:^^^^^ while production during this interval 

from 6.2 to 9.2 million unite^Naw assume the following: the employed available for 
pas^nger au_tomobile 4>roduction_grow at the same rate as the labor force as a 
whole. The_em_ployees_ required,, however; are affcrted by level bf prbdiictibh of auto^ 
mobiles^_impro_vpjnenis in productivity, and introductibn bf robots. It we assume 
_thatj5_rod_uction_grow8 at 3 percent a year, so thet by the^ year 2000 more than 10 
^million units are manufactured in the United States, arid that pr^uctivity grows at . 
i_.5_percent per year (as previously assumed), and ^ipt the number of robots grows 
from 5,000 in 1985 to 25,000 in the year 2000, then I.t^^ • Iss?^ half those ^.vho might 
ordinarily have been assuriied to be available for urn^l^vys^yHt ih ..His industry will 
' be re<iuired: This efiect is reduced af prbdiictibh oi che industry increases. 

The policy implications, it seems to me, are clean We^ should follow policies that . 
permit us to develop bur full output potential^ In the presence of such pplicieSi auto-, 
mation and rbboticl.wbrk* very riiiich to our advantage in improving .quality Jower- 
mg costs bf bur products, arid thus foster, domestic economic grbWth and imprbve 

competitiVeriess bf U.S. products on the world ma^^^^ ^ ^ 

As a matter^f iriterest, I have also attached a recent paper prepared JbV our com- 
pany for the Fourth Woodlands Conference on Sustainabje G_rowth,_titled VGlobal 
Cbri^uehces of Improving Productivity^" describinj: an analysis of the consequenc- 
es bf advancing technology oh the labor force bf_de_ve_loping: countries, in this in- 
^tarice, the techniques include not only automation that can _be_ used to some extent ' » 

"I^y _c^"Atries, but other technologies 
tiyity in all sectors. We set out to _c^ manpower with required man- ' 

l^wer, that is^ to find Uie prpspecis for eniployment in developing countries; given 
t-he reahties, of population ^^rovrth aDLd expect^^^ rhanges 'in pi^uctivity 

ana growth.* We found that the net e^^ productivity in the develop- 

ing world is likely to bejan increase_inJncomea_for those worldng but a decrease in . 
tM percentage of the labor fbr^^^ This increase in productivity per 

worker is the only \y_ay_in_whLc_h_per_capita incomra tnll eventually rise; however, it 
appears tha_tj_at_ least iri the short term, increasing anemplbymerit will be the cost bf 

thatidevelopment. 

_Di ftusion of techhology from jdeveloped countries to deveibpirig cbiiritries haa beeri 
and is_ welJ^under way.Jn agricnltare, indostriaiizatibri is prbccedirig iri alriipst 
evep':country.J^ example,^ smaller percentages of the labor fbrce are t^hgagirig iri 

agriciilture»-aljhost_everywhere. 

In Brazii the percentage changed from 45 perjcent in 1970 to 36 percent cUrreritly. 
In thejviary IJoaat the percentage changed from over SO percent io S5 percerit. 
In lndouesia t' e-percentage changed from 76 peircent to 64 percent over the last 
30 years. 



" 'The Revival of Enterprise," paper presented by_' 
Woodlanda Cbhrerence on Growth Polipy, October 28-1 
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__Qur calculations were based on Cn)6s-<X)untry. correlations fol^ 124 cbuntri^ in the 
period 1979-19M._Thecorre^iat^ in JabQr force and productivity to 
the state of development, aa measured ^ GDP^iLcapita", ^ , / ^ 

We found tiict conventionaLdevelopmentpatteimwuld make mor^ ayaU- 
sble from the agrictdtoral sector: than the industri^. wd ^sejidces. se<^ 
abgorb in the short term, resulting in net unemployment and most likely urban 
bvercrowdihgTby unemployed people '---I-'.- 

Figure 6 shbws l^bdr ibrce growth i^tes expected over the sest two decades in 
ms^y developing^ (xmhtn^^ high^ grawtlv rat^ will occur is die countries of 
Africa and^e Middle EMt^whe^^^ of 3^ percent a year is expected in many 

countries. These countries wdU be hju^< pressed to provide employment for the large 
nu™^rj>tyoi^jP®<>pl® entering the labor fon» eacH yea^^ situation should be 
l<^:s^vere_in inatmy of the cbuhtries [of Latin AmerigHf^here labor foix^e gh^ 
rat^ v^ be Ipwer. n ^ 

bur iJiWaniUysis suggested the following* — " 

_J5ie_ current trends, in p^ lead to ina-CMing un- 
employmeDt.in _the agricultii ral Bectpr. Althpugh laly r needs will be rising in other 
sectors^ thi^ejoeeds wiLnjJt compensate for the labojLoversuppjy, _ ^ 

Econonuc growth, targ^ and the jpoHciWLb^ targets are pur- 
sued may have to consideri employmeDt_effectt niore_^xplidtly,^ 

It may be necessary to make efforts to increase employinent geBeratioa eveii if lt , 
slows the pace of development in order to reduce tjie extent of absolute poverty « 
caused by undez^mployme 

New agricultural policies deigned to maxima ar-rieuitural employment may be 
u^fiil in .many cbuntri^» not didy from the standpoint of food production, bat also 
as a solution to thejobmihg problem of tmemplqyment: 

Without continued cbhtral of population grtiwth rates» the situation will get 



FIGURE 5.— SUMMARY OF MODEL RUNS FOR ALL DEVELOPING COUNTRIES 
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Base run PJP giTrwfh ajwJs 5.2 percent/ 

^ yr. Ptiwislion grovytti equals 

^ J.9?«cenl/yT. 

High growth GC?' gowtt) equals 6.5 percent/ 

, yr. 

Low Gnjwth GDP.growifi cqwte 4,3 pefccnt/ 

y^- - 1 ■ • 

High production growth Productivity by JCCO is 20 

• percent higher than bssc tise 



GbP/CAP $500 iim . 

Uneniplopeni (rnilllwis) 350 570 

GDP/CW>. - 600 1,462 +301 

Uwrnpldyincrit (millions) 350 577 -41.2 

m/m KfO '942 -16- 

Uwmolww^ (millwis) :350 559 "-1.9 

3SP/CAP ..™ 605- .1,135 41 

U;*ff?^ipefil (rtmi^s).. 350 ' 800 +40 
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THEODORE J. GORDON and JOHN STdVER 



lotrpductlpn' ' .■v^^-'^^-="---~'yv • \ ' '\ •_ '_ ^_ > 

World populat&fl today stands at about 4.6 hiilion and is growing at the rate of I 
about 1.7% per year. About 18 billibn, or 39%, of these ^li^^ ^l^ll^^^i 

Precise figures on unemployment do not exist biit the International Labor Organization 
has estimated that as many as 450 milUon pof^^j^tSr^*^*^. ^^'^F^P^^Y'^^S^^y^^^^ 
this is a vast pycrsimplificatioft^nipioy^ e^cists at dilfferent levels.of intensity. Many j 
people who are out of work arid who wbiild like to work have iimply bcco^^ 
aiid have given iip seeking employment; inany people arc employed ,ia "off the books'^' 
activities and are simply not counted in any kind of official surveys. Nevertheless, this 

datiimis the best at hand: uncmploj^ent, 25%; ; : j 

- Unemployment, underemplpy^^ arid iwvcrty ate unholy haii^ 
wbik, the. poor rcnuun poor. Witoat vyoric, there are no savings to stimulate capital 
investment. Without work, political structurps-^vcri political idebfogies^^Hi^aimbt sur- 
vive. _ _ _ _ -.. _,_ ' ■. ■_ ■ ■ '- ''' I 

Through the early 1960s,, the common wisdom held that ppyeii^^ Md.unem^lby^^^ 
in developihg cbiihtrieff could be oycrcomc by increasing productivity arid improving 
economic ^wth in developing countries. Policies of the United NaUbris^^ 
directed tbward this ciid. The implicit assumption was that if economic growth could be 
achieved , emp joymcnt would increase arid poverty would mitigate. | 

By the mid-1960s, however, qufetions were being asked about whether the frui^ 
of development >yould "trickle dp\yri,*Vibbut whether tee rou^ 
important in^leviatiiig poverty: Today, the policy emphasis seems tojiave shitted from 
economic growth to a more direct focus pri cmplbyriient-fcascd sd^tegie^and, for better 
br wbrse, tb stratcgies that stress rcdiSBibution of wealth from rich to poor. ' ^ J . 

The situation is enonnously complex. Any fair arid cbriiprehehsive examihatibii of 
the problem of i^diitcing poverty would have to be concerned with not only the productivity 
of labor, but the productivity of capital, the pibsj)ects for accu^ 
ecbribmic overhead caused by unfofttinate and bardensonie dependency ratios, isectoral 



•This ahicie was prescntel at thi Woodiznds Confereiwe bri Siisuunible Societies:, Future R6!cs for-ihc 
Privaic S^pr, which was held Noycxnbw 7-10, 1%2 , , ' ,' 

.THEDDOFUE J. GORDON is President of ih^^^ 9^PtP}^^'^^.*P^^^ ?T9^??^ 
is a jDcmbcr ofjhe Seaior Staff of thc_Futui« Group, Adtbea reprint rw[ue^^ thcodore J.' Gordon, 
President, The Fataits Groups 76 Eastern Boulevard. Gtastonbuzy. Connecticut 06033. j 

: ■ : ■■■ ^ I- 

O 1982 The Woodiahds Conference' • ... J 
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differences that exist in the balance between productivity^ employment, and income^ and 
iiiany other concomitant, social, economic, aiid political factors that affect, the status and 
prospects for the individual. ... 

In this paper we have addrcssbd only a small— but vciy iinjwit^ — ^part of Uie 
. probiemi: the relationship between economic development, productivi^,, population, and 
' employment. Stated simply, we set oiit to compare avaijable' manpower with required 
manpower, that is* to find the prospects for employment in developing countries^ given 
the realities of population growth and^c^pcA^^^ productivity and 

economic growth. We shall present a more detailed explanation. of our approach shortly 
^but, to set the stage: , ; . b ' " ^ ^y^-,^ J""' 

Working with a unique data base, we forecasted CDP sectoral disttibutibn and labor 
force productivity that could be expected in' the process of development. . 
Then/ using detaircd demogjiphicjjrbjec^^ both the M^aed rium- 

btir of people, who would be in the. labor force in developing countries over time 
arid the cmjplbyment; ne^ achieve a JJveri level of riaUqnsU acW^^ 

We reasoned that if |the available labor supply exceeded the einployment required 
to _achieye a jparticular level of growjhy une|i|ploymerit , ii^_eren]pl<^nierit , or, at ' 
very least, increased leisure would occur. If,^ on the other ^nd, the size of the .labor 
force required was larger than tft exj)ected , number of p& in the labor force, 
incentives would exist for increasing productivity or participation rates. 



As a resiili of this work, wc shall be presenting a number of forecasts which, for 
most countries, indicate th^ likelihoc^^ ^^l- Q^i'Jpl^ PP^.^'^^OS 1^^^^^^ 

is to begin with a brief discussion about the technologicai revolution that makes these 
questions timely arid relevant. Then we shall describe buriburces qf data and mbdelirig 
approach. Finally, we sHMl present our conclusions about future prospects for productivity 
arid emplbymerit. / ; ' 

The Technologies/ < , . . 

We are eritenrig aii em iri which eriOrmOus Improvements, in productivity can be 
made in [nost sectors by the application of capital. In many instances, for a given level 
of improvement, capital requiremerits will dimini^ (for example, through the application 
of complex electronic instrumentation and robotics). Although Improvements in produc- 
tivfty will almost certainly acceleittte ecbriomic growth « these imprpvemerits cail be at . 
the expense of jobs: Initially, when computers were introduced there was a great deai of 
concern that unemploymerit wbiild result wherever cbmputers were used. Iri fact, this 
was not the case; wherever computers were used, more job& were created. The common 
wisdom holds that this situation will always cbritiriue, but this itiight riot be so. Electrdriic 
devices are so advanced and_ the prospects for automation so bright, that the net effect 
of introducing siich new techriblbgies may be tb improve tbtal butpiit with less labor 
required in both a relative and absolute sense. . , ' , ' 

Iricreasirig productivity bf the sort prbvided by these techriblbgies lends fn increasing 
income per worker, a major goal' of development. If, however, increasing prxxluctivi^ 
.also leads to less eiriplbyirierit, the result cbuld be higher iricbm^. for thbse wbrkirig arid 
poverty for those Who arc unemployed. ' 

_ _ TfP^DP.^*?^!'?? M^^ct lobs are of two geriei^ spm: e^^^ that is, tech- 

nologies that exist in developed countries and reach deyeloping countries through nornid 
mechanisms bf gebgraphic diffusion such as trade, offshore operations bf multinational . 
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GLOBAL CONSEQUENCES OF jfytPROVlNG PRODUCTlvrrr . ^ , 

• . ■■ ^ ' s* - - - '- , 

cbrpbratibris and foreign education; and riyoMoiuin^ that is, technologies that brih^ 
profound, step-funclioH increases in productivity in both developed and developing coun- 
^es While many fevolutionsffy technologies arc. currently apparent, they are not yet. 
present in any economy. In the first category fs ^ great array of agricultural and manu- 
fbturing machines arid, management techiiiques'that include_^ctbrs,cOri^ 
•^ale carth-moving equipment, PERT scheduling; arid namcrically controlled machinery 
In the secbrid calc|dry are technologies such as robotics, genetics, and automation ot 

design and manufacturing processes. 

Diffusion of evblutidriary technology from developed countries to developin^xonn- 
eics has been and is well und^r Way^In agnbultufe, industrialization ,ii proceeding in 
almost eve^ country. For e?cample; smaller percentages of the labor force arc engaging 
in agriculture, almost everywhere. ' 

In Brazil the percentage changed from 45% iri 1970 to 36% currently.. 

In the IvoryJCoast the percentage changed from over 90 to 85% during the same 

period _ _ _ _ _ _ _ 

■ In Indonesia the percentage changed from 75 to 64% over the last 10 years. 



Industrialization can also be measured in terms of mectjanizanon: 



in 197(5 Chad had 93 tractors; today it has oyer 150. 
Pakistan had 200 harvesters in 1 970^ grid tckJay has over 4S0. 
Peru Went from 10,000 tractors in 1970 to over 13,000 currently. 

Althbiigh labor costs are important in detetmining^he pace of introduction of evo- 
lutionary technology, policies unrelated io labor sUppJy can also be .mpott^nt: f.^ 
rates, subsidized credit and import duties have promoted the spread of mechanization in 
such countftes as Pakistan, Egypt^ and Brazil. , , , . ... ^ 

it is the r^voiutionaiy. technologies that promise profound chMge and will lead both , 
developed and deyelopihg countries into uncharted ecbhbmic a;c^^^^^ Genetic techn|(iucs, 
for example, can greatly affect agncultoraJ productivity. Through geneuc techniques, ... 
plants may be modified to become more disease resistaiit, iequire less imgalion, b^omc 
tolerant to irrigation with brackish water or sail vater. reduce phptorespirat^on, and im- ■ 
prove photosynthetic efficiency. Genetic techniques also might lead to the c.iation. of 
new plant strains that are essehtiaiy self-fertilizing. ^ ' -..^ 

Genetif techniques can imptov?producuvity in other ways as well; Using 
techniques laboratory scientists can lake scrapings of the fungus that causes southcn, con, 
leaf blight, extract individual cells/ strip the cellwalls to bbain !he protoplast. ^and m a 
remarkably short time select oift ie!!s,that arc jesistant to tl-^e toxin, Ordinaiy bn^ding , 
methods would take several|la^r&=n=fa«°"^' ''"'>'''='^ fi^uecultore permits location of , 
the "one-in-a-mll!ion'' resiaaht c6H within a week. _ ^ ^- ,w 

Cloning of h^divid(ml plant cells should certainly be feasible. This would pcnnit 

i-The technological forecasts mehlioncd here are town W study .condu^^^ y'^ 
involved inTervjewL agricultural sciSrtlisS around the worM._Slaff members of The futures Group tslk^.. 

enlomology. plant breeding, molecular biology. Water use, f -^e 'Khnolo^ es. -Hje^^^^^^^ S^MSnl^i " 
LlUded Those in scientific communilies in the United stSes, the People s ''=^f = 

MPS,. Israel. France, and W^t Ocrm^-y. THese people were actively engaged .n bas.c^^aad^ppl.ed .ese^ch 
. in academic instilulions. govemmeni and quasigoveminenr,rac.liIies. «id pnvale business firms. 



74 



110 - - — ■ 

T:J. CXJIyjON ANt) J. STOVER 

developing jiew varieties' thiBogh laboratory prwluctioh of scbdlings. To date, the tecb- 
nique has been most sQccessfully applied tj floral crop5. and it is now possible to have 
an entire greenhouse full of identical flowers. Work will soon be going on to adapt the 
technique to nee, carrots, and tobacco. 

: ourrecent^study of agricoltirral teehhdlbgy, we rwch^ the exclusion tRaticnctic 
te£hno|gies of the sort just descnjxrd Have a potential for increasing pixxluctivity by 

Other hongehetic techniques also promise to improve productivity or inbieas^ the 
acreage in productive use. -niese include the follbwing: • 



Advance4>rr^ati<ma^ waier us^ tecmoBgy mp irrig!.;.c.f itose to die ultiffiaie 
• P°'e""^. '"Ji'lh efficiency water use. but cost limits applicant: >b high^valuc crop- 
Altematives for other, crtsps include low energy precision appliMtion (tEFA) I. 
surge-flow imgauon. Laser-leveling is a proven method of rwlucing irrigation - - 
requirements. i , ' -bom"" • 

mmumon^ plants not currently hybrid md deveTopment of new crops Br^- 
throughs^ai;e being reponed in develc^ihg hybrids, fdr wheat^cotton. beans "and 
.mprpved nee Hybrids. A perennial com plant is a possibility. This should result in 
substantial increases in wheal, cotton, beans, and rice yields. 
mprovedj>mtem'xonient cfiorage crjops. Immediate gains are niost likely to be 
denv^d from improved managemeht of fora^^ optimam time' to 

cut field drying meti.ods, handling metiiods. A major goal is i«anng b^f ana dairy 
cattle.cntirely on pasture, which may become foible given development of hieh- 
protein grasses. This would have tiie effect of freeing grain how used in f^lot tlcf- 
producticn. 

mprom^c^ter tolerance in plam. Two different approaches' aii promising- 
changing irrigation teChhiquesMdplint-br^ed^^ fo? salt tolerance; Drip Imgatibh 
alJows growing some crops witii seawater for Imgatibh. A Caiifomia researcher has 
' ^^^"y Undiluted seawater on saijdy soil. Tissue cnltnre and somatic 

hybndizatipn should speed development bfsalt-toleraht varieties. This would elim^ 
laate the neei to ;'desalihize" land plagued by salt buiidups, andlesult in bpchiiff 
ol marginal lands to production, particularly in and and coastal areas and slowdown 
in depletion of freshwater reserves. - 

Marine/arming arid dquaculture. This is an infant indusSy, wide op^n for exploi- 
^^yp^^ ^J^i^^d of titc developed nation^ in fish-fanning icch/ib!bgies 

While disease control will becoine an important problem with larger, confiScd fish 
populations, tiiere is cbnsiderable potential for integrating fish fanning with agri^ 
culture in LDCs, Fish are becoming an increasih|ly inifiomiit sourcb of protein in 
human diets and the trend is likely to continue. FJih pi«lQcdon 4ocs hbt cbmpcte 
for resources used in production of other fbrinsbTfwjd. ■ 
N^cuhur^practices.T^^a major trend toward multiple cropping and minimum.. ' 
Ullage in order to increase output per acre arid reduce inputs required for production. 
Further development of .^hbrt-season varieties wiij speed the oend toward multiple 
cropping. Minimum tillage is a compatible develbplntnt because it decreases tSe 
between-.crops time interval require^ for land preparation; This would increase annual • 
output per unit of land area and reduce costs per unit of output. 
f^ desi^ for pesticides. IntegSted Pest Management (IPM) is bh-line and b^inR 
adopsed intemationalfy: New developments are likely to center on more narrol 
spectriim pesucidcs to minimize adverse environmental impacts. Most cunent inter^t 
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is in a **biorationar* approach. This would provide a gradual reductibh in pesticide 
use per unit of land in crops^ 

These and Other technological dcveiopments^X^ggest that the number of people 
required in ugricultura! production caH drop, while agncultural production ^ws at a rate 
that keeps pace Or exceeds population-gfowlh rate, even considering the lag in tcchno- 
iogicai diffusion from developed to developing councries. However, it is not obvious that 
these technologies wUl be employed because the realities of politics, economics, and 
inJrastructure control the rate at which. agricultural practices change. 

This litany of techhblogies-ori'the-thrcshold rais^^s Promethean images. Growing 
world population demaiids increasec! agricultu this probably butweighs all 

other considerations. But to the degree that such technologies promise oatgat with lower 
labor_content per cajorite, employment growth may not keep pace with output growth. 

The situation in maniifacturihg and seivices is simlar.'- Here the key technologic^ 
discontinuity is automation— the integrated circuit and its myriad applications: cbmmu- 
nicatibhs, ehtertainmeht, education, design prpductioh, office rnacHnbry. timekeeping, 
organization and retrieval of dala. conyersion of data tbjnformatlon and informatibh to 
policy^ These arid the agricultural technologies suggest ^ vast poteniial for increased 
ecoaomic activity.. To call the next _tw(o decade^ the time of the n«w a^n>-industrial 
levolutibn may ISck literary pizzazz, but may be quite literally accurate; An atoibate of 
many of these technologies is their ability to increase output with lower labor input, and 
this feature concerns lis here: Will economic ^ctivity grow fast enough to generate die 
required employment in its' wake, given the realities of population growth of the next 
two decades? ' ■ ' - 

The Mbdeljng Approach _____ ^ _ 

To restate our objective in a slightly different way. we sought to find out whether 
grbwth^in productivity , iwpulat ion , arid ecbribmic deyelbpmerit Was balanced-— or . i f 
imbaianced, whether they leaned toward increasing,or decreasing employment prospects. 

We were fortunate in having twb excellent data sources available: The first set of 
data was derived from our project on Resources for Awarenes? of Population: Impact on 
Develbpnoeht (RAPID), a cbrilinuing activity performed by The Futdres Group ander 
contract to the Agency for Intemational Development.. This five-year project is designed 
to irriprbve the levej /^f awarcriess and fcribwledie of high-level offrcials In'developif^g 
countries concerning the effects of population factors on development. In this work, ah 
analysis i.s conducted for each selected cciihtr^. which determines the likely efffcct of 
different rates of population growth on tie achievement of the country's development 
gbals. Ambhg ihe cbmjX)h^nts of develbpriient that have been examined in detail for 
various countries are: labor force and employqfient, GNP a. 4 GNP per capita, agriculture, 
educatibn, health, hbusihg, urbari|Mtibn , wa^ arid erivirbhriierit* These analyses 

form the basis of-prcsentations to senior goyeniment officials in eacK'bpuntiy; the pre- 
sentations include the use bf^blbr cbjriputer graphics and interactive computer models; 
The use of the computer permits us to make interactive changes during the presentation 
in response tb questions jrojn participants^^ ^_^2ita base of irifortriatibri for over 60 de- 
veloping^ouritries has been prepared in this work and in-depth analysis is being conducted 
fbr inbre than 40 countries^ li _ _ _ _ _ ^ 

The second source of data was a data base constructed by The Futures droujp khbwn 
as GLOBESCAN. This data base cbntams histbrical, current, arid forecasted detno^piuc 
and economic variables for 140 countries. These data include: total population, population 
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by 5ex, |x>pulatioh by age. i>oj5ulatibh by urba^ hbu^hblds. 
labor force; gro3s national product; income per. capita, and income distribution. In ad- 
J^'^^^^^^" other iterris are provided; the&' detailed, dai^ incUide Economic 
structure and growth; trade, investrnT;*; debj;* forcLgi"^ reserves; exchange rates; and 

rniheraj and eifiergy resources. ___>__ _ _ _ _ _ L '_ 

- This GfcOBESCAN data base is also a forecasting^ system. It is unique in the sense 
that it exisis^ioh a computer disk. For either the Apple ll or TRS-SO i^crbcqrnputer.The 
model alioNvs the user to Qp^^te the data, to change inputs and assumptions; and reestimate 
the forecasts that are cbhtaihed as a baseline on the;diskJFpr example, wii^^ 
program a user may enter information describing a particular segment of die population 
arid pnyect the numScr of people in this segment. In order to investigate cbnditiqris in a 
partica la?/ country, a user might request that the program provide estimates of fice number 
of/all males between die*ages of. say. 15 arid 45. or all people with per capita incomes 
above $500. The model would then automatically prodace such forecasts; / 

The GLOBESCAN system contain^ information from data files of other prgariizations 
such as the Wdrid Bank, the United Nations Population Divisidn..and the International 
Monetary Fund, It also includes inforrnatioB not availabiC in such sources ga^ered from 
the countries of interest themselves. Major advantages of GLOBESCANiare that it ac- 
cumulates these data in a single place and treats data on a consistent basis; furthermpre. 
siricc-ii is available within a single cbmptitef source, the data caii be manipulated rather 
easily for statistical programs. » - ■ \ o 



Descriptibh of the Arialysis ' j , 

in order to examine the relationship between ^productivity, growth and labor force 
growth, we calculated several correlations using crqs^rCourittY dat^^ 
the period 1979-1980; Our goal was to relate changes- in labor/orce and; productivity to 
the state of development, as riieasured by GDP 'per capita. First, we ideterriiiried the 




GOP PER CAPITA »5.000 

JFlR. 1. JPercent of jabcc f^ct in agricyllure vs. GDP p«r capiU: Y - 217.4 - -30.51 x In (GDP/ 
CAP) + 0.86 X In (GDP/CAP)*; = 0.79. 
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b < GOP PER CAPITA ^ 15,000 

_ _FI«. 2._Ptft*nt of labor for« in tadu^ GDP per capita: Y = ~46»4 + 11.48 x In (GDP/ 
CAP) - 0.24 X In (GDP/CAP)^ = 0.71. 



rclatidhship between GDP per capita and the sectoral composition of the iaborJ"orce. 
Figures,!, 2, -and 3 shovv the percent of the labor force in agncjultuie,^ 
services as a fuhctibh of GDP per capim. Figure 4 sammarircs these results , showing 
how the jai)or force changes ftbm fidmgst entirely agriculture 

stages of dcvelbpmcm to less than 25% of liic labor force once GDP pcrcapjta increases 
to about $4CXX). The steepest decline appears to take place up to about $5(X) per capita. 
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The changing compoittjoit of GDP by sector u iHowh in f^i^urci 3. 6. aiid 7. sLnd 
iununarucd vn Ftgurv 9. A. ftnulsr pxEuan tan, be seen hcrr. As s country develop, its 
ifv^imil wA service icctonTcvlu i Xvt^ mA Itftcr dive of chc toul butpudt. 

1>c ^hiii^ piece of Uu* puizic is thc.clungc w Ubor_pc!^uctivity_with dcvclpprocnrr 
Fi curc^ ^ . 10. 11; and 12 s!)o« {he rcIltlcKuhrp bcTw«h GPD per capita and p*bdiKljvity 
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b GOP PER CAPITA IS,OCO 

_Rg^6: Ptfccnt of GDP In Indixstfy: Y = -79.2 + 24,28 X In (GDF/CAP) - 1,13 X In (GDP/ 
CAP)^; = 0:49; 



in agficalrare . industry and service. (Since data on cmp^ -nl arc uhavailabrc for most 
developing countries, the productivity shown in these :ts is oatpot per labor force 
participant.) , v.^. - 

Using these relationships, we can investigate the cha^ take place witii de- 

velopmchl and their effect on employment. For any given level of GDP per capita we 

:\ 




0 COP PER CAPiTA ' 15,000 

Flf. 7. Percent ot GDP In Kjrtca: Y = ^-I«:9 + 15.32 X In (GDP/CAP) - O.W K In (GDP/ 
CAr?;R^ = 0.08. ... j 
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. f 8. Distribution of GD? vi. GDP per capib. 



can calculate labor force productivity, the distribution of labor force by sector, and the 
discributidn of GDP by sector: Then, for any given iabor force size we can caicQ^^^te 
GDP in each sector and, using the productivity equation, llic crhploymehl by^ 
Compaiing this employment with labor force by sector results in the unemployment* 
underemployment estimates-shown in Figur^ 13. 
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Hj. id. iDdusiriil prodttcyTily y%. GDP p«" cipttS: In (Prod) = -f b.a374 x in (CDP/ 

CAP); J?* = 0.82. 



To be more precis Jhc rtgrcssjoa shown m Figores 1-12 can be used to 

directly calcalaic the unemployment rate for a given level of GDP/capiia. Using agriculture 
as the example we have: — ^ 

percent GD? in AG = /GDR'capita) j . (i) 

percent Lh m AG = /(GDP/capiia) (2) 
AO PRDD = XGDP/capiw)/ !N AG JNEMP (3) 




Fig. 1!. Srr^ic* pkidMct^rity vr kJDP ^>ipJQ: In (Prod) « 3.7W3 + 0^1 x In (CDP/CAPl; 
5' = 0.82. 
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_ _ _ _ COP PER CAPITA 

FUf. 12. P^odiicUHty per labor force ^riicipiiit t». GDP per 



15. 00« 



where 



?P?^^P*^^ - £foss dbrhMtic prodiirt per ccpita, 

percent GDP in AG = pcrcem of GDB in agriculture, 
percent in AG = percent of LP In agriculturc, 

prodoctivity in a^cUlture (bupit per worker), 
= initial unempJoymcni rate in agricujturc, (Since 
|fhe re^sslon ^uatidh was developed using 
io"^P"« per labor force participant, some of whom 
pc ti?:enjployed» :t friust be divided by tfe 
uhcmployrrient rate to yield output per worker:) 



AG i'RQD 
IN AG UN^MP 



ACtICUlTU»t 




Fi», J 3, Rciat/t imaptoyiiBCiit/aT^dcrettpaoy^ by Hct» vi, GDP pcrtipfta. 
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Using these relationships we can calculate cmplo^rment as output divided by pro- 
Hiictivity: - ; 

EMP ACj = GDP-x (% GDP in AG)/AG PROD, (4) 



employment in agricaltore, 
total gross domestio-product. 

' ^ • 
tbelpia! labor force is assumed to ue the population^ 
rate. The labor r<'rcc in aj^riculture Is the tot^ labor force multiplied by' the percentage 
in p.griculture. . . ' 

AG LF = (% LF in AG) x POP X PART, (5) 



labor force io agriculture, 
iblal^^puUtioh, ^ 
participation rate (assumed constant). 

The ancmployment rate is one minus the ratio of emplbymcht to labor force. 

AG UNSMP = 1 - EMP AG/ AG LF, (6) 

where 

AG UN EMP = the unemployment rate in agricuilurc 

By sUbsUtoting in equation (6) from eq-.'^tions (4) and (5) we haye 

(% GDP in AG)/ AG PROD 

• AG UNEMP = 1 - GDP/capi^a :< ^G) x PART ' 

By specifying d. level of GDP per capita, the entire right-hand side qf^ 
can be dcteniiined from eqi^ajio^^^^ Thus, for each level of GDP/capita there is a. 
cdffcsponding level of uiiempioyment. _ ^ 

In each sector wc= gg rt g qib see whether Uje decline in percentage of labor force 
in agriculture is rufficienrto offset the increases in labor productiyig. Figure 13 shows 
the change in uhemplbyhieht aihd Undercmpldymcm from the current levels, which arc 
indicated by an unempioyrr.ent/iinderemployment index of 1.0 at the 1980 a» crJ^c GDP 
« per capita of iJ.nbst $t>CC\ <' _ _ _ _ " 

In agricalturc, f ' xluctivjiy growth appears to' occur faster than Uie s. ift of labbr^^^ 
ot the sector leading tu a Readily increasing rat ^unemployment and undenyploymect 
Tliis is an interesting result because we Jf^pw thaKjmigr^^ from rural to uiW^rcas-- 
one of. the major causi;s of the decline in the fractioh' of the labor force in agriculture- 
takes place only partly due to rising productivity. CertairUy, many people 1m^ 
arct '^cause of a lack of steady emplbymcrit drlow wages. However, many young people 
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EMP AG = 
GDP 



where 

AG tF = 
POP = 
PART = 
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who might :have found work in agricuiture migrate because of dtie attrjctlpns of urban 
life, better living cbridiiidns, and more exciting things id do. It appears that even with 
<tfhis migfaiion. increasing productivity wins the race and too many people arc likely lb 
be available in the agriciiliiirar sector. 

The role in this transition of government policies that discrimiriaie against agriculture 
1^ ^*-*Q'J^"f^Pl^*^ ^"^ |s not explicitly I ncjuded in our simple model. Jor example, many ; 
I ^vcmnients have policies designed to keep urban food prices low. These policies bfieri 
^A^H I oT depressing prices for farm products, this* often discourages the fanner 

frb^n making maximum efforts to raise yields or utilize the land to the full^^t While this 
P^^^ tiiecHanizalion it may also act to keep agriculture employment low 
HvSS^niizsnon of the (and: 

J" industrial and service sectors, we sec sopjjijyJi^iLt different picture. Up to 
GDP per capita of about $500 Uncmployrijerii arid urideremplbymerit increase; beyond 
^^^J P^^^ ti^y b^^gin to decline. Since the most rapid decjine of the labor force in 
agriculture takes place up to $500. it appears that the large jriflux of agricultural worRere" 
causes the industfraHdnd service sector labor force to grow faster than employment 
oppbrtonities; Arthur Lewis described this process: iridustiy benefits aurmg fe 
of development because it is able to draw upon a surplus pooi of cheap labor from rvral 
areas.' Apparently the attraction of these jbbs;wiih [heir h[gHcr wages initially tlraws 
even more workers than the sector can accommodate* although not enough to reduce 
underem ploy merit in agriculture. 

In order to examine the effect of these trends over the next 20 years; wc have 
coristnicted the simple^ mbde[ shbwri in _Figure U. 'Oiis mode! uses the relationships 
discussed earjier and adds a new function relating the savings rate to GDP per cbpiia: 
This relatibriship isjihbwh iri Figure 15. We have used this model lb project the situation 
for all developing countries. Although such a gross aggregation hides the very difftveni 
siiuatioris that arc exiJetierieed by iridividual cburiiries, it is useful lb give sbme indication 
of general trends. " 1 
The steps iri usirig this model ^.re as follows: 

,1 

I; Begin with 1980 values of GDP, population arid labor fbrcc participaiibri.rate 

tiir al! i.DCs. - , 

2: Assume a GDP growth rate, a popiiltttib" ■ th rate. 

For each y^ai" in the lutice: 



3. Oilculate the population 

POP, = POP, . \ \ \ + population growth rate); 

4. Calculate GDP . ; 

GDP, = GbP; .. ; X fi + GDP growth rate). 



*',V A Ilcwjs; {:cnhomic Dcvclopihcrii «.ith I'hlimitc^l Supplies of Labor! AfdncWt'Yifr $ch:H*l XXll ( 1954). ' 
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— -SAVINGS RATE 



121. 



POPOCATlpN 




ftGRICOCTORE 



!'lg. 14. Model outline. 




y^^o'-.' GDP PER CAPITA • 

Fi,. 15. Sivliupi is^i percesi of GDP vs. GDP per cplU: K = -83 + UA\ x Id (GDP/ 
CAP) - 1.22 X ln(CDP/CAtl^;J?* = 0.41. 
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5. Calcyiaie GDiVcipite 

* bbP/capma, = GDFVPOP,. 

6. Calculate labor force 

LF, = POP, X participation rate 

7. Calculate the percent of labor force in each sector 

^ LF^o,;, = ;t GDP/capita,). 

8. Calculate the labor in each sector 

^ LF^^., = LF, X % LF^ux./: 

9. Calculate prcxluctivity by sector 

PROD,^,, ^ .^GbP/capits 
10 Calculate the percent of GDP in each secfor 

% GbP^to... /GDP/capita ,): 

1 1 . Calculate GDP by sector 

GDP«^u>r., = / X XGDP,^;,. 

12. Calculate employment by s<tctcr 



EMP^., GDP^o,., / PROD«^.,. 
I S Caicuiate< unemployment by secivv 

UNEMP^., LF^,or., - HMP^^: 



__ The averag'j anrual GDP per capita for all developint; countries w^r aboat $600 in 
198U. I^iC average rai.t of populaUbh growth for these coiuitrics over jht; next 20 years 
is assumed to be about 1 .9%/year._If we^djust the mbdel to prddiicc GDP growth of 
a^ut 5^2% per year (the current World Bank ^rtyccdon) then GDP pkjr capita would 
grow from $600 to about $1 [20 by the year 2000. In this case; we would sec a 15% 
incpj^sc in the agn^ulJuraJ Jabgr force. bUtonly a 6% increase iii agiiculturai emjj^^ 
leading to an i{icrcasc in erricultural uneroployrnent of 40%, or 76 milliL/i pc?cplc The 
sic?iajiqn in industry an<? service is qliite differeir.; the unempldymerit rate decreases by 
3% over this period. "Rie inu:«trial and service Sft'ttrr labor force grows almost 90% from 
! i2(X^. h iuch ^^JP_ ^P^^yj^^^^J^^^^^^ ^^^' J^^J biit from a tbwej^b^^ 
the net result is an increase in the nufnSer of people unemployed by 60%^ or 220 miliion 
people. Of cbiirse, most of ^he»5j)eqplej^ill hot be entirely iihemployed, b*ii they will 
be in a condition of severe inderei^Ioyment. 

Now suppose V - look at the situation with an racr i ic b I'ic rate o^' growth of GDP 
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of 6.5% per year. In this case./Jcvcjopmem, as measured by GDP per ciipiia. would 
priK'-cU mou quickly, reaching $1460 by 2000: The onemploymem rate would increase 
even more in 'agriculture and dechne somewhat more in industry' and services. The net 
result would be about 7 milHdn rc* uneDpldyed by 2000: Thus. GDP per capita would 
be 30%' higher bv 2000 with ihis higher economic growth rale, wfiile unemplbymenl 
wdiil^d also be higher, but drily by 1%. If we reduce GDP grovyth to 4:2%, then by 2000 
uneniployment would be 2% less but GDP per capita would be 16% less. 

As a secorid alterriative, suppose' we look at the case of everi mdre rapid introduction 
of productivity-enhancing technology than has been the case in the past. The immediate 
effect dri empldyriierit will be riegative as mdre labor-savirig techndldgy is addpted: 
However, increased productivity should lead to higher incomes^ for those who remain 
empldyed. Since at low levels of iricdrile savirigs rates terid Id rise with iricdmeS, the tet 
effecj shoulfj bc an increase in savings. Increased sayings should lead to more investment 
arid faster GDP growth. Will this faster GDP growth be eridugh td provide empldyriierit 
for those' who lost their jobs because of the adoption of jabor-_savmg technology? Ac« 
conling io the' iwxiel the answer is ho. A pr(>duciiyily increase of 20% over the base case 
would lead, by 2000, to an increase in the savings rate of only about 2_^. The result is 
a GDP per capita that is 1% larger in 2000 but uriemplpyriierit that is 409 » higher. These 
results are sommorij^ed in Table 1. 

Thus, curren. trends indicate thal'ihe net effect of increasirig pixxluctivit in the 
developing world iTto'iHcfease inconuvs for those woticing but to decrease the percentage 
of ilic labor force that is employed. 'n>is increase m pr^^^ the drily 

Way in which per capita incomes .wiJl eventually rise; howevcri it appears thai, at least 
in the short ternu increasing unernproyriient will l>c 

Figure 16 shows the labor force growth rates expected over the next two decades 
in many Individua! countries. The highest growth rates will occu^^^ 
Africa and the Middle East, where growth of 3-4% a year is expected in many countnes, 
These countries will be hard pressed to provide eriiplbymerit for the large niiitibere of 
young people entering the labor force each year: The situation should be less severe in 
many of the countries of Latin Asticrica, where lal>or force grow 

So; in summary, ^'here does that Ir^^e us?^Iilecognizing that i^_e_ model wc used is 
a vast oversimplificalion arid that impclant cduritry-tb-courit,7 differences exist, biir 
analysis suggest:s the following. 



Run 



High growth 



High 

pnxJuctioti 

growth- — 



TABLE I 

Suiomar>- of Model Ri i ns ^fbr AM DgvefepHg Cb'mihH 



A&MJfr. pt i on 



GDP..SUrtlwth ; 5 
pcipulatiun growth = 
J.Wyr 

GDP growth ; - 6 



Cow growth GDP giowth = 4.3**'yr 



Pn^iluctivity by 20()0 ii 
2Cilr higher than base 

c«e 



GDP/CAP 
unempioyment 
(h*niijions) 
OpPCAP 
u II employment 
(milliuns) 
GDP/CAP 
uneniploymeni 
tmiUionsL 
GDP'CAP 
uncinpluymcnt 
-4 mill ions) 



$60C 
350 



VAX) 
350 



S600. 
350 



350 



$ii::» 

57U 

577 

$ 942 

559. 



$1135 
800 



Difference rn>:n 
Base Run 



+ 3n'jt 
• i.2* 



19* 



^- 1*. 
■1-40% 



9.3 
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Fig. 16. Labor forc^^Krovrlh t9f 0-2000. Source: GLOBESCAN 11 (The Futures Group, GUstonbury, 
Connecticut » 1982). ' — ^ 

■ ■ ■ ■ 

■ The current trends in prodactivity-related technology wil! lead to iricreasing un- 
cm/ tcynicht in the agricultural FecCor. AlOiough labor needs wiU be risirig iiT other 
sectors, these needs will not ccnipcnsate for the la?>o:'* ^•'♦ersupply: . 
Ecoriomic growth targets and the pblicies by which thoic growth targets ere pursued 
may have to consider cmpjoyment effects niore explicitly: 

•It may be necessary to make efforts to increase ernploymciit generation even if it 
slows the pace of clevelopment in order tc rr;dt!t:e '.e extent of absolute poverty 
caused by uhderemplbymeht. 

New agricultaral folicies designed to maxinuze agricultura! emplcyment may be 
useful in many countries, hot only from the standpoint of food production, but also 
as a soJation to the looming problem of anrjiiployment. 

Without continued control of population grc^wth rates; tFie si'.uatibn wil! ^et worse. 
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Mr. Bedell. Our final witness is Mr. Clyde Helms, and we are 
going ta have to get out of here by 12 noon. Mr. Helms. 
Mr. Hiiiis. Yes. 

Mr. Bedell.' We would appreciate it if you would try to summa- 
rize as much as_ybu possibly can. In fact, Ave* are going Ic have to 
get out by 12 noon, i guess: 

TESTIMONY OF W. CLYDE HELMS, JK., PRESIDENT AND 
FOUNDER, OCCUPATIONAL FORECASTING, INC. 

Mr. Helms. I have been deleting sections of my testimony aU 
ready. , , 

I would like to note that I am preside^ and__f^^^ 
tiunal Forecasting, Inc. While the preceding^ testimony seems _ re- 
cused mostly on robots, my firm is concerned with all new high 
techridldgies. 

I should like to have the opportunity fplldwingLthis^ 
time permits, to show the conxmittee some of the new occupations 
we have developed in the broad- c6nip::.ss of hew high tectiriblbgy in- 
dustnes, sciences, and arts. j - " 

I feel a nt^jor area of your cpncernp about the economy jtlu^ 
people, specifically ^he education, trainings gnd employmem of 
people. Accordingly, my testirnpnv vyUl de^^^ failures of F^^ 
departments' programs on which yo^ar oversii^fnt concerns jojight be 
focused and critically needed _imtLt>:vemeiit_s_aff^cte^^^ 
heard much discussion about the statistics provided to this cojnm?* 
lee. Information presented herejn iriy testjm^ 

from civil servants, many of whcm have expressed concerns about 
continuance of prcgrams that do riot serve the best iriterestis of the 
bduntry effectivel,v . ^ 

While much has been wriUeri abb ^^"^P'^^^^^ 
workers in major corporations, the Gongressional Joint Econdmij: 
Committee arid recognized authoirities in bUr universitieahave esti- 
mated that from 60 to 7G percent of tho now jobs created in recent 
years havi been in small firms. I am sun^ the importance of ttet 
information will be noted by this comrnittee.. Whether_la^^^ 
sinal: cbrpbratib^^^^ new technciogies, sciences, am 
arts' sweeps across all occupations. ^ 

I car,nbt conceive of any present occupation that hasn t been af- 
fected in some way bj technolc)gy change _ Some of my cb^^^^ . 
raries predict that the manufacturing industries will follow tiie de- 
cline of agriculture from 70 percent j)_f_trie;'^prrt r^ in the late 
19th century tb approxirimtely 3 to 4 percH^^^^ , 

A professor at one of bur universities iriw^ 
rbbbtic research has been quoted as predicting this decline in man- 
ufacturing industries wjlLbccuj- by the yea»- 2010, " - 

Manufacturers of automated office equipment have advised th^^-t 
office automation will impact the jbbs bf tens of j ajlions of wi^itc 
cbllai; workers. dth-ralJredict this will be high as 70 percv^iit r.> 
; the white collar work fori^. _ ^ 

Mr, Bedell: J want tc? near your f -;stimony, _b_ut I db need to 
por' k to s?liTie6ne for JJriiriUte. Could we recess for alDout 1 or ^ 
ininutes here. Ml : Helmg? 

Mr, Helms., Do ybu v;a&t me lo stop for a minute? 
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Mr. Bedell. Would you, junt tor a minute? I will be right back. 
Mr. Helms. Sure. 

[A brief recess was takA^^ 

__Mr, Bedell. I think I shoaidj>robably check this before we stert. 
Mr. Gordon, I presume that i)roductivity_ would also make a signifi- 
cant difference in your figures? is that correct? 

Mr. Gordon. Oh, absolutely. ^ ^ 

Mr. JLedell. Yoji projected 1.5 t:':?rcent increase in productivity. 
As i underetand it; we have had almost no increase in productivity 
^ece^tU^ as well. js t^ ' 

Mr. GoRDON.lt just begim to turn upwafd, just rebiently. • 

M?! Bedell. OK^^ so I am just trying^ them in perspective. 

If productivity increased the same as GNP, we would be in terrible 
trouble again, wduld^n't w^^ • 

Mr. Gordon. Higher productivity means greater output and leas 

room for employees. - < 

_ Mr, Bedell. You said 2.7 parceot GNP and i.5 perdent, and ybur 
projections were that productivity iiicreasedLabpi^ half as much as 
GNP jhcreased roughly, and if that wereTiQt~the case, ipresum?* 
we would also be either in much better of worse shape, dependir:.r 
bh producjivity? _ ' 

Mr. GprfpoN. i plight iust-add,lfl Slay, that 1% percent pfcSiuc^ 
tivity increMe isi ainiddl^ 

Mr. Bedell. Thank you. - 

I.fi™ st'iTSi^J^^^ but I needed clarifi- 

cation of some points. I really am interested in what you hu^ *:o 
Bay and I wouW fi^ 

Mr. Helms. Well, as I was observing, a j-ecent issue of Busiviess 
Week predicts the practical elutumMipn of c^^^ 
^ement. It identifies major corporations in which Bucfi redioiviions 
isi thfc '»hite collar work rorCe have fdr^ 

_There will be a significant impact on emplo3rment statistics lis' 
t^j^so -fiddle management white collar executives libw join the 
blue^flar uhemploy^ wbr^kens at the unemployment offices. I feel 
the impacts of office aacomation will be more extensive thaii the 
f-'f h^^^ ctjoLn_te<jhhologies ^ bur industries. "Phe 
wivitii ^ jLm: f work force is far more nuinerous than the blue collar 
comp:>;i __ _ ^ 

In hh:oty ni 'r\yitr and indiastriai change, populations hsve 
njsisted nj ^or advances, of changes in the workplace. .Today the ' 
ecbnomic viability of the Nation is at stake. 

A fullyLinforn'x^ public is essential to out success in ex^Iditiiig 
the benefits that could derive from maihtaining bur industrial j)re- 
eminence worldwide, i ho^ the information presented here will be 
h^Pful t^the Abrnrm iri that respect. Th change takihg place 
today is^imperati-vr: if the Nation ^is to recognize and c{X5pe ;«te fuil^ 
in meeting the c}^>':iiinids that such j?hii ti<>^ss_ place_ upon us. My tesa- 
mony provides substantial detail and aupoorts my cnjbicisins hsre 
of ihP Departments of Labor, Edjucatibn^ ahd Kjotrimeu^^Th^ 
ureti have contrifc;'ted more to declines in the American ^ork 
??ffbk-t» productivity,, and quality of- American workinanship than 
a'' y buhor definable situation or condition. 

A major foc^s^ of ^ this committee should be the peiforaxj'nce '' 
jrecbrds of thejse departments and bversight cbhditibhs tlescribeti in 



this testimohy. The econbiriic it^^c v les incurred by and facing our 
Nation today can: be attributed subsl^antiially-to our failures in de- 
yelpj^mehtj_ employment supj>bs_edly jnoBt 

valuable r^ource: human beingB. The record is cijear to anyone 
■ who look criUcallx and olye^^ 

the following. Today the Nation stands in serious competition with 
^IJ industrial nations, nations ecohdmfes a 'eixipldyment 

are as seriously impacted as our own, and in some that are more 
severely impacted. Economic viability is a critical stake. The degree 
of success achieved today will determine the ways of life for many 
nations in the ne^t century, yet our occupational infrastructure 
has beieh overtakeh by the sweeping accelerati 
change. The Nation's wofk force is obsolete, ^r ai test obs^^ 
- _ _ While _ "there are jobs p ut t hcr_% '[ _as . the_ Presiden t has_ advised, 
the national woj^k force is not prepared to perform these new jobs. 
The Natipha) CbmMPlpn, on .Excellence in Ed ucatipn _<^'^_ri^ 
some of the conditions most luridly: This testimony e::->5EP r:f :rr^G 
of the reasons. It is essential that we lindeJrtaK'; ^ 'rtatioiiAljir^gt 
to upgrade and rebuild the work force to irt^ * ' et^' a^tiis and; 
requirements of .the 21fit century work fot s thiui 17 ye/:.r8^ 

away. ' 

We must reco^ize that t^e inexorable change pressjng^upon the 
Natibri is- the firsi wave of _the 21 centuiy work force. TOat w^ 
force will not be botn 4n.5ome Cinderella-like nisgic at ^2:01 on 
January 1 in the year _2P01, It is1>eihg forged today in the tbbotic 
factories and new computer-aided design systems, computer-araist- 
ed_ rnarmfacturih^ JJllahts^ andgg^^^ biptechjipl^ 
ogy firms, in^the new era of photonics aiW completed inte 
uridifferentiable (LommunicatlphJ and computer networks. 
^ To rebuild, we need rt^levant data. 

' What information do wa, have with which to rebuild our work, 
forc?^? . \ 

The Department of Labor's "Dic*:ionai7 ^f Occupational Titles'Ms 
the keystone of the Natibh/s bccupatibhal infra^^^ 
source ^f occupations listed in the Department nf Labor ''Occapa- 
tidhal Outlpojk H_an_db<X)k'' and bccufjiatibns that may be included Jn 
the 'Nation's Industrial Apprentice Training Programs'/, it is obso- 
lete- Tbe new pccujjatw for the new high tCNiihnblogy^^^ force 
were not been included in the last edition, and are hot included in 
the ""Occupational Outlrok Handbook" or thfe "Nation's Industrial 
Apprentice Training' t'rograms". Under present ADL operational 
procedures,- such new txroupations may not be included tn th^e au- 
thoritative hahdbckjfcs for some tim^^^ __ _ 

And if ever, it will teke congressior^al action to ihake this p<»si^ 
ble, The dictionary J^ghtams ^28^000 

defined, albeit somejoing bacjcalraost to colonial yesteiyean Eight 
thousan;; a. e_t lies, wthput defimtipris but whidh some mystical 
way relate' to/the '\$?,yn(S defined occupations and the remaining 
8,000 dccupatibhs ar^ titles drily. ^ _ .l:::^- 

The fourth edition is* datcu December 1977. More technplogical' 
displacement hao occurred since thist edition tlmn in any ^j^kod m 
history: Approximately H millxbh peoJ)le _ are _ uh^ Yet 
those occupations in which thejofe are gone forever remain in the 
dictionary and the "Nation's Educiitibh and Traihin-; Programs." 
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Pfbvious and recent graduates-of such programs^ extend th^ unem- 
ployment lines at the employme^ f 
major cities. The dictionary is the authoritative reference used hy 
public service employ meht p^^ and in G(5yernmeht i)rpg^ 
such as Get and its successor, the Jobs Tr^inin^ Partnership Act. 

It is the basis for the job bank dpefatidn specified in the CETA 
and the JTPA. Employment service offices cannot, place uhem- 
pldyed workers in new occupations in the^ absence of listingjs^ of 
sucn new occupations. Employers search for high _tech_ qualified 
workers that aren't being produced under- these conditions and 
may riot be available in time tp_p_reclude serious ecbrioriiic setbacks 
fop Jihese new high tech corpor^tfons. ' ^ _, 

Hov/_ many of the 28,000 p^^ How ' 
many are current? No one knows. DQL staff have advised me they 
hav^ jio directive ^o^ for identifying of 
* iniaating obsolete or obsolescent occupations. , 
_ I have provided in m t^dmony a set of terms used by 
jny firni in identifying QPsolete^obBycent, currerit, eriiergirig, and 
Emergent occupations. I urge^ theiwWfr similar classification terms 
be incorporated in a national p*rajecu to assess the 
Occupational Titles" and those used in the "Occupational Outlook 
Handbook" and the ^'Natip_ri^s Apij^rentice Trainiri^ Prpgrams.^ 

Workirtg with obsolete occupations is a poor way to commence 
buildirig a new work fprcCi or uj^gradihg^ the_ Na^^ 
and training program- as recommended by the National Commis- 
sion on Exceljerice in Education . . ; 

The "Occupational Outlook Handbook" forecasts employriient op- 
PPrturiitieSj and numbers of jpbs_by bccupations listed, in the dic- 
tionary. This handbook is a primary reference used by teachers^ 
career ^idarice cburiseldrs, and empldyment sei^ice staffs^ The 
number of jobs, forecast is derived in part from the Depart^merit c^^ 
Cdmmei-ce current pdpulatidn survey statistics. How useful are 
these statistics? These statfetics are developed in mbrithly^surveys 
of approximately 58,000 households^ Approximately 60^percenLare 
made by tele^phorie caUs^.Ppteritials for serious error in cdllecting 
these statistics are extensive^ " 
_ Pdiulatipris Surrey UriXt eS^ 

tics are based on approximately 400 groupings of occupations, ribrie 
with defiriitidri. Attfertipts have been made to corfelate these occu- 
pational titles to ihe "Dictionary of Dccupatibrial Titles." ___ __ __ 

These statistics are used by the Bureau of Labor Statistics^in es- 
tirnatirig the riurhbers of jobs .available, _ari_d _are_^W in the 
''Occupational Outlook Handbook," and in employment and unem- ^ 
pldvm erit statistics fu_rri ished to the Spjigress. 

- Following my hriefing for some members of the Gongressiorial 
JpinJijEcojibmic Odmmittee, jthe dp^^^^ was exjjresi^^^ 
in, garbage out." The many failures in cbrrelatirig these occupa- 
tibrial statistics hsy^e been documented in special studies by Gom- 

missions, soriie going back for decades.. : - ^ 

Yet these are the statistics .used Jby career counselors to guide thd 
Nation's youth into SCcupStioris fpr which there is no Ibng-term 
empldyment requirement. It is jdifficult to see how the National 
d6riimissip_ri _ori_ Excellence in £ducatidri gdals can be achieved 
given these conditions. 
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The bepart ment of Commerce has developed a standard occu^a- ; 
tional code which relates, occupations to the standard industrial 
'code. However, stefT kdvised jne that S0G does not assure Validity 
of the occupatibps included m these codes. Surely the value of such 
system to industries should be inv&tigated.: The DeEarti^^^^ 
Edu$atipn_ Office of Vocational and Adult Education prepares and 

distHbutes vocational education coded data. _^ - ^ ^ ' 

_Here too attempta to* correlate-that jeducational inforniation to 
the "Dictionary of Dccupationfyt Titles" _h^^ 

years. How can this system^curately relate educational require- 
ment^ to occupations ihthelXJLld^^^ I- . V- 

What occupations? Can the system be of value in achleAang the 
goals of the NatiphaLCbmmission on Excellen^^e in Education? 1 
would say^the Vocational Education Codes and Dictipnaiy 
patibnaL Titles _will j^^^ achievement "df the National Commis- 
sjon recommendations. - _ ' 

TheiCbngress mandated establishment of a Nationm Occupation- 
al information' Coordinatinf Committee. It_ would appear from the 
failures described here^ thei;e has been Uttle success in coordinat- 
ing these incbmpatiblfe sburcj^ if_occu _ 

The State occupational information coordination committees and 
similar cbbrdihating cbmmittees jii some of the larger, cities are 
•Similarly affected by failures of the national level bccupatibhal in- 
formation hetworks- _ , 

As ia the Department of Gonimercs Standard, JJcc^^^ 
Codfes^ the FederaL State, and local coordinating committee^pipe- 
lines process' information of questibnable Use cm 
nalimig U^nrumb^^^^^ of unemployed "v^rkers with mis- 
information and guidance. ' . - , 

' I agree with these staffs that the coordmating committees ppuld 
possibly serve a useful pujrppse if current valid labor market mfor- . 
• matioii were amiable. It is not; - — — 

That does hot seem_iM?gible_ Under the conditions 1 have de* 
scribed in the pnecedhig comments. The lack^of useful infom 
compromises the v^^brk of Government ^t^s at all levels. Tjiese 
costly bureaucracies and overlapping jiata system^' are use^ by 
many bther organizations and researchers in the private jsector. 

I would like to add here after Igokihjg at the ^Statistics m ttie 
Ugjbhh Institute study^ the^rraearchers compiling the statistics for 
that study— which has been ciiscUssed here^ this moininih-must 
have found Government statistics leave much to be desired. I 
cannot endorse the itatistiiM in that study. - ^ 

While this study represents one of the most weltreasbn 
'of researchers today, it encountered ^e' same type difficulties as 
Government analysts, wherever Researchers fbUnd it necessary to 
dewnd Jippn^Governmen statistics* _ _ 

Occupational statistics deriyed through these Government sys- 
tems do iipt provide, one, sirfficient, two, sp^ific, three, detihitive, , 
four, accurate, and five, JcUrren^^ - - .^^^^ 

Such difficultira as confronted those wHp::iSa^^ 
today evidence a problem of national dimension and consequence. 
The feict is that=we-dc) not have urgently needed infom 
new High* technolbgy occupations, npr reliable^ statistics^ on even 
present occupations and emjjlbymeht opportunities. 
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'....The DOL stafT have adyis^ me: They hSve never created a hew] 
occupation; they do not know how to create new occupations; and, 
they question whether they Jiave the statutdiy authority to do this. 

Accordingly, there appears to be no way in the Federal Govern- 
ment Of the private sectdi* to* identify the. heeds for hew occupa- 
tions and to create such occupat^ 

In the absence of such infbf mation*, empl^m^ht sendees bgices 
cMnot be expec_te^ uhemplbved workers in the new occu- 
pations ^being generat«l by high technology fifms, and educatibh 
fpd trmhih^ oj-gEUiiz^^ cahhot set up appropriate new occupa- 
tions training programs. « . 

I urge tluljoyerajght cb these with such- urgen- 

cy as it deems appropriate^ it is. particularly urgent today that 

•action be uhdertakehj^ ^ . . 

Staff in every State are now jplanning to -.implement the Job 
Trairiing Par tnership Act. If the States and^ their j^riyate iiidustiy 
cbuhcil set up training and retraining programs in sunset occupa- 
tiohsr more billions of doUars will be spent in a massive hatibhal- 
rewcUhg^bfCETA failures. > 

Exhibit 2 of my wri^ien testimony list&some hew bccuj5atibhs se^ 
lected jnmi jhV Some of these occupations 

have been published, in the Washington Postr the U.S. News & 
Wbrld_ RegNprt, tHe_Chic^^ other leading newspapers 

and news weekly magazines, and have been shown on national tele- 
yisibh and presented by hie ih semihars ahd JTPA workshops in a 
number\ of States. _ ; 

I hay^ designed other occupati^^ 
and ^rts in wnich potentially millions of new jobs/tould be created 
. before the end of the century. To the best of my khbwledge. Occu- 
patibhal Forecasting, Inc., is'the ohly such firm in, the country. 
Other countries have corresponded with me and reques^d^ihfbnha- 
tibri_ about this hew erhergihg science of occupational forecasting. ' 
Surely a new approach to occupational assessment and fbrecastihg 
and j^rpa ting he_w_^cu^ u^ently heeded in the Nation's in- 

tereat At this stage .of my work, it appeai^ that private sector or- 
gahizatiphs are ready a^^ 

Nevertheless i urge this xommittee to give consideration to estab- 
lishi hg a hatibhal £rqiect bh a^ priori ty^ basis toL4dvahce _t_he_ uses 
and benefits of such techniques and methodologies as i havepio- 
*^^?r€^' f^lyre to do sb can be most costly to th^ 
modest projects have already been undertaken in one major city 
and others are being seriously considered ih bther States. 
__Ad_ditibhall^, a methb^^^ to facilitate such pro- 

posed national und^rteking.^The flr^t successful experiment in the 
prijyate^sectbr to jleyelb^ funded by the De- 

partment of Labor Office of Natiqnad ProCT , - - 

AXl eyaluatibh of that hatibhal model is excerpted from their 
letter to me as foilows: 

___Weieiieve that_the jnodeLhas shawn itself tahe sacc^sfal and adaptable to other 
"QCCiipationaLBreaa. As^voajcnax^ow,_ii]^ addition to other activities, the OfHce of 
Natioxial &ogr8iss_funas programs with a special nature or besrmg upon national 

employment problems, : _ ^ 

llie model programs you TpartLcipated in d^velopihgJall j^dtlmi Ihis cattery: The 
pun>P6« for supporting m havi^some replicabflity in 

the Stkt^ and local employment and training systems. 



Within this context^ we believe that the mcklel education, and training ^deli^n^' 
syBtem has been shown to bb effective and is available to others who would wv»h to 

use iti - i-- ' . j*^" -1 4-1- t 

Further, we- feel that the model bnds_ it^ll to a yanety of occupations and that 
potential Users can make- necessary adaptations accordingly. 

As you can from thjs testimony, w^have a neeS to create 
new occupations-This need is not BSiig^met, the model has never 
been replicated. I will _npw_ show quickly/ if I may. have the^prm- 
lege, some of the new occupations which we have forecast. We can 
implemeat tjiese new occupations through this model. ^ / 

In concluding nly testimony, I would like to quote ah ecohQmi^t 
of a previous era and I would suggest that the committee and the 
Nation today might take guidance accordfai^y. ^ 
' Arnold Taynbee once described the rise and faQl of nat 
conditibhs'sirriilar to conditions confronting our. Nation today. He 



A ybuiig^sition is confronted with 'a_chalJenge_for which It finds a succesflful re- 
sponse. It theiv grows and prMpers. But as tin)ei)^s8eB._the nature pf the ch 
changes, and if A liatibri oontinu^ to make the sdnve once successful response to ^he 
new challenge, it inevitably suffers decline and failure, • . 

[Mr. Helms' prepared statement with attachments follows:] 
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Prkparku STATKMKrrr or W: Ccydr Helms, Jr., Prmidknt and Founder: 
^ Occupational FoRECAstiNd. Inc. - a 

_ ' ? ' 

* . Mr. Chairtnanj__Memb^ of the Xomralttee; my, hame>r1s H. Clyde 
neLms_L Jr.. _ I am President and founder of Occupati onal Forqcastl ngj* 
Incorporated. I wish to thank you for the inv1tat1olnl_to_present JthJs 
testimdhy, and the opportunity to present to this Commjjttee what is 
perhaps t^e greatest challenge in the history of education, 
employment -and training. . ^ . ^ " 

_ ^^^VIp the nation, struggles. to cope.wit^ Overwhelming effects' 
0^ nVg^Aechnolo^y^ high defici.t^, record unenfpldyment and increasing 
cpsts of so^jo-economi^ programs^- this Cbngress produces new 
educa_t_lo_nj_jobs^ and □nemploymeht benefits legislation treatilig with 
the affects rather-thah the 'causes . In this testin^ny, I wil_l_urge. 
. The Congress to correct situations within the federaLgoyernment 
which idh'tribute to econo.mi c disarray throughout the nat.ibn - 
pdrtifiularly in major cities andMndustries, J_wj 1J_ fjicos upon three^ 
f ^^A^t-fnent s in the Execu tive .Branch _-_ _The_ Departments of EdQcatidhT 
Coriimerce_._Tbe._respons1b'11ities of these departments bear 
d i rectly. uppn_the _ediJcation» training, and empldymeht of the natiqnal 
workforce .and_the_JLl)_i ltty of the hatidh to compete .effectively .<1h 
world trade and commerce. ■ / • . . 



The august Council of Economic Advisers and other, economists who 
Advise the President and the Congress adml t _they_jd£L_rLot .jcnow enough 
^^°"^^'"Pjoy'".ent and gi)^pjjiyjaent,_ Yet, they attempt to resolve the 
"ation s most cri_t_ical prabljem exclasi vely throfi^h mahipulatidhs df 
the nati_on!s_ financial systems. Such financial ma/iipulatioris alone 
, can/iot. achieve a correct sdlutidh. RecdghfMhg that industries which 
are directly suppdrted by goverhmerit subsljil es , subtle forms of 
import restrictiahs, and diredtly funded research and devel_o_plment 
projects have advantages over U.S. industriels^A beli_eve _a vigoraus^ 
prbd,uctive U.S. wo'r.k.force w_i 1 1 o f_f_s et- s 1 gAi f i car nt 1 y t he s e 
9overnment.s' bapitalized industries. _Ibere_1s_I l^ much and ^ 

how long even , ^governments can* comj)_ensate_ for industKies that are not 
as cost effective aspU.S. industries. Jfwexcancdrrfect the 
mi s-;ma najg:emeji_t_of_._oar human capital, that will be the most 
significant element in regaining our'ecdtpnic strengths. 



Arnold; Toynbee dhce described the rise and fall _bf^at1 on s 

J^.o" very chajiacteri St jcjp_f_ the. chal^n.^^ 

our ^nation today. _ "A young, natido ,_lhe_said^! ^3s con_f_r.anted 
th a chai 1 enge ^for which it fi nds a^successful . respojise. 
It then grows and_ prospers. But ^. as time passes, the nature 
of the challenge changeg and 1f_a nation cdhtiriueS td make 
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the -same onc€- successful response to the new challenge, it 
inevitably suffers decline and failure," 

I will de scr.i be sbiiie of the human Economic chal 1 enges 
confronting us today, and the consequent penalties or successes - 
depending upon the riatur^ of bur response. The challenges to this 
Committee are fov major changes i;i the- three Departments noted above; ■ 

- PART J - ^EPARVmENT OF EDUCATION - 

< *- _ _ _ . . . _ _ - * 

;a major cause of the economic pr obi ems facing _t he nation today 
is occup^tibhal bbsol e sc e hce* T ^& natibha^ workforce is obsoleti; 
Sweej)ing^, acc?l grafting "changes 4n technology ana science nave 
irppac ted every bccupatibn in^the natib.n*S occupational 
iofraitructure^ The greatest impacts are yet_to_(;bme, befbre t+ie end 
of tlii s, 'century.. Evidence of such gt-eat change is clearly visible iri 
the malti-^ill Ion del 1 ar fejieraA_and_prJ_ya te_ se_^^^^^ research , and 
devel opment programs , the Emergence _of_ jnBtf_lnd_u5_t_rja1 tec_hnp1oaie_s_t 
sciences an^ aKts; the decline of basic Industries^ unfavorable 
impbrt/export^^fatios; and record unemployment*; No. one. familiaLr-with 
the impljcatibns bf thes-e events will 'd-^sagree- t^hait -technological 
chanje wil]/ affect e^ery bccupatibn, at every level from laborer to 
'the highly: ^^fpfessions. As Lloyd Dobyns stated in the conclusion of 
the NBC TT^ward winning white paper, "America Worjcs W>ien Anier-jca 
Work5," - "It Ls_n'_t_ change^ so much,/i1tHs the- speed bf changel i 
□ rg^ th1s.<t£ommi ttee to, assess, th^ need fot^' T priori ty^natl ^n^ 
firo^^ect-to Tdentify and to p.Qbl1cls.e Jl^uas^et'^occupatio nf'^nafv^-le 
replace tbe"se with new "suntise occapatl ons^" _£ha_n^e isjmperatiy e, 
for the natlbh's ecbnbmic survtval today and in the.future. Some 
brganizatibns may seelt tb delay, these imperative changes - make 
indus'tri esl and other emplbyers retain employees in obsolete 
occupational classi^lcatibns ^rid at wages established over decades. 
The nation-m ust r e cogniz e -that Khe .chahgfe 4tr . Dobyns alluded . to is 
^ >rRfbrce - only 17 years 




HistoricaUy, structural changes in the workforce have ^vblved 
oyer decades. There isn't time for such evolution today, a new 
national workforce must be designed, engineered snd emplacei^ as 5oon 
as possible. Such challenge has never occurred before, 'Jje ZJst f 
c e*n t u ry wp r k f p rc e wi 1 1 _ not occur iri some " CI rid ere 1 1 a - 1 i ke mlgi c ' at - 
12:0r JiiL daoaar^i.,JD_the^ear 2001; It Is i)eing forg^ed ribw^ in the « 
new Computer Ass-lsted Manufa_cturing (C^) plants; fln the engineering 
departments of tockhfeed. General MotorA.and Generajl El ectric and 
Fujitsu Fanuc where Computer Aided Design. (CADj.is .creating radical. • 
changes iri the ways-^srigineers desJgn, ejigi nee^r _and_'layou_t new 
prbducts; iri the Flexible Manuf acturtng Systems and Flexible 
Manufacturing Cells (FKS/FI1C) of the riatibri's major manaf acturl ng 
plants^ in the automated j;i|f ice , or- oftice-bf the future. Truly, the 
speed__of change is ovgrwheTimn^ the bureaucTacies of the^government 
and prlvate^dustries. No important occ- upation will e ver -^a^iri,^e 
' current for more'. than two years. Hoy can theynation respond to the 
cnaiienge constant change? ~ • • 



Tec_hno1ogy half life 1 s ifib Ioniser a^cbmfbrtabje b.^^ 
t per^haps-2*yeaps What does, soch sweep1n5 chante 
imply for the nati on* 5 . educatiaoal. 3n_d_ training 1_nj5tjtyt1ons? Poes 
anyone j<now? Where .^re-ttre a5SAS^5ments__ajrid_^imDact studies ? They tlo 
not ex1'5t« The* nation is gro^.sly unprepared! Yet»'the challengejs and 
opportunities have never beeh^greater''* or more imperative. As _tbe 
^currency of bccupatiohs is. how limited to two years -- all education 
and training prbgrams must be pi aced 1 h a^. state of - cpnti naio^g 
revi sion and updating. Thi s Ovei-sight' Gbmmi ttee shbul J assess- the 
accuracy of that statement and its economic impl i cat i bns . Wi 1 1 we 
i nsist that our_ eldlux;at4pn and traj hJnjL si'stems_ and Instltutlbris 
assumea major responslbiTTly and accountability for development of a 
^ost-^ffectiye workforce? 

Can texttibbRs be updated arid mairiti*iried turreht wj.th«such* 
accelerated changes in science arid technology? I am confident 
Gycryorie will agi^e - th e "answ e r is an e mphatic rib . Sbme publ ishers 
have advised me that they cannot obtain new technological infbrmatibri 

* in a_timely manlier ._When_they_get sikJi_J_nfo^ i^ "t^^b tb' 
three years , or more^^bebi od_the_c_uj"_r_e^nt _sta te o_f_ the art , or 
technology. When they get such infj^rmation, _tJiej?_have d^ffjcul^y 
finding a writer expert enoagh to write the new. textbook. _Wr1t_in_5_ the 
book takes about a year, another year is required for markpting. the 
bbok arid two br Jnbre years to get it onto the booicVhelves aiid in 
libraries, and even Ibnger befbre it is Hricbrpbrated iritb curricula. 
Thus, it js rather clear - in this illustration - why we have been 
advJ.s^d _b^ qur foremost competi tor ,_ Japan, that we " . v-shbuld have 
started 30 years agt/." (Advice given some_bf otrr Industrialists bri 
how we might catch up with the Japanese.) ""^ • 

* Haweverr th& techfvology which is creatirfg SJach. din^n^d.s. uion 
education will also help with solutiojj^. While- computer assisted' 
instruction has beeri arburid for some time, computer^- and software now 
being used in industry arid iri the automat'ed of fi ces provide, new 
dimensions and techriiques fbr, use i h vbcat i bhal and tech>ii.cal 
train.i ng^^- I^have cpnferred with entrepreneurs who are al ready at "work 
QTridesfsBS. for _ne_w equipment that wi 1 1 ^ revol utiori i ze the prac t i ce ^o f 
human instruction and teaching. Some^pt'thenew occupatibti's J^^ 
has forecast for fhe education and_ tr^in^ ag .estail i s_hment_ s_e_em mbre 
njce^-ihdustrial occupations - yet, w.ith artificial _1jntel llgence, and 

^CAD/CAM like equipment, great changes, in education and trailing are 

. iri aight . 

_?§_h_ave seeri the rapidity with^whieh pSpular songs cin be -taped^ 
and-ftass marketed. %n<i we are intrigued by the interisity'bf interest 
shown hy young^peppje _spem_dlng their^allbwances arid earM ^i^.t^^e 
Atari arcades. Major corparations_are no_w_vying_fpr_the_new market i^n. 
' educational mat&rial si- AGd_iJirvisflaJ__i nstructional cassette^ .can be 
produced rapidly in great qaantltles and.-iipdated at less expense than 

• books. Expertly planned and programmed 1JnstractlonaJ_ mater ials^^e 
beirig develbped tHat will free teachervS fr-Ojn many of their teacning 
duties in bverl baded schbbl rbbms. Studen-ts- in- all 1 ev-eJ^^ of 
educatibfi will work (bne-bn-bhej with sophisticated 'learning 
machines." Such teaching arid learnirig mac;hiries will enable the nat^bh 
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^ b_ b e 1 1 e r me e_t_ _t h e n e e d s_ p_f t h e n e w h i g h - tec h wb r k ' f b rc e s b iF tbd ay 
^and tlre_*2_l_5t,century',_ The_qujlity_ of educa_tJ_o(i_ and Ara W "9. vyi 1 l^g^ 
'up; costs w 1 1 1 '.come dowji . As a ' p 1 one.en i o' compjj te^r assi st£d 

iostrxuLtJoD, and the _bi goc^t jemployer. jiad lra iner .workers.^ _t he 

Department of Defense might provide. mtional leadership in promoting 

the use of these new "learning machines/' 

I recommend to the 'Cdmmi ttei? tllat cdriferertces with the bOD be 
undertaken ^n a priority basis. Improvements In OOD training and the 
cost reduc'ti bns_ that cbul d be achieved by DOD would surely Warrant 
serrous cpnsrderatictt'at t^ pr Assistant S^>retary level . 

The_se_b_ene'_f j t5 can be extendjed ' beyond _DOp 'by, jncludJngL teams _frpm_^the 
Dep^ftments of tabor arid Education* and public and private sector 
sch'bols» t ' ' , ' 

It shbuld-ye clear to this Oversight Committee that -professors^ 
teachers^ ihstrirc tors a^nd trainers must be among th^ first to go 
back Jto' schobl , ;!r to gain experience in the research labbratorjes,^ 
cpmputer managed ^^j^ts, and automated P.ff ices. Are they suff ici ently 
expert tn.the new tichnolqgies.i^-scjences _and_arts7 t)o_ their grajjuates 
go_]'nto essential , long term occupations, or, to the unemployment 
offices? » I 

As a part of a national assessment, the Committee should note 
that programs, curricula., and textbooks should be assessed ^for 
currency. l\ does seem ridlclilbus to- perpetuate education arid 
t r a_ i n j. n g_ p r p g r a m s^ f or _o b s o 1 e t e dV o b s o 1 e s p e n t b c c u p a t j o n s a t 
wha t_e_v_er 1 e y e1 .^i Ne_v_erthe1_e55 « the^se Programs and 

niateri al s_ w1 11 probably conti nue_proiucj ng__e_duc^Aed and _traX^^ 
persons for "sunset, occupations" tbrooghoat this century ^ The nation 
cannot accommodate to' this possibility. ^ , * . 

While accel/erated^ change in bur edUcatldnal ihstitutidhs and. 
programs is urgeritly needed , crederrtlalJrig,. requirements will deter 
such prdgresSi Natldhal accrediytatidh asSdcia*tidris arid regldlial 
accredi tatibri as&bclatlbris .must accelerate their reviews arid, 
^PP>"bval s. of new . degree and certi f I cate programs , Aga1^ Vfck of 
fami l iari ty wilth _the charactec.of .technology change will Inril bi t 
these associ at_1on£.^_.Hcwever's :t_h_e_ nation _can_ 0P__1 png_e_r affo_rd_the 
deterrent effects of ^tlme* cOAsamI ng reviews of proposed new degree 
and centlficate prdgrams. The very, principle of awairdTng degrees and. 
the values of .si*r,h Instruments may be shurited aside as imperative 
.pressures cbmpisl employees arid employers to cdriceritra^e updri cdUrses ' 
and p ro g ram s that enable them to r enia 1 ri a b r ea s t of a^t u a 1 e m p 1 d y m e'n t 
^ R LI j r e m e n t s . A s 1 n ' e d u c a t 1 o n a 1 a d m 1 n 1 s t r a t i o n j per s o ri ri e 1 
adm 1 ni St ration a nd j ndu stri a 1 re 1 at 1 (>n s s tf f f s^ mu s t now a c cbmp 1 1 s h 
extensive rev i;s Ions i n a1_1 el ement.s of tjiei_r_ work. Educatl^ and 
quallf^ cat Ion ^ wage atJd _ sa l ary ^ and pjer focmanre .standard s__a_re _ no 
lon^er.realistJjC^ Thls_1s_a_crltical_reqa1remGnt_ln_meet1ng_the high 
costs of employment. Penalties are already wel^ evidenced In the loss 
of low cost jobs to other fiatioris, ' ** , 

I have recdmmerided a riatidrial as^essmerit df prdgrams, curricula, 
and textbooks. The Committee should give cbrisideratlbri to Iricludlng 
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'a\^'0^ents of thiB hatloh's credential ing r^quireme^^^^ -and, the 
'fS'Tii 1 i ari t£ of crectentlal i ng *|ta ff s wi th the new worl^ of wbrR . 
Ny!n_e_rj)jjs _ar_tl5l_es_ &ubl i s_h_ed _i n som_e of pur /foremost j_ourna1_s are 
rdis.tng t_hese _quest1o_ns_._An_d_whil_e_ a_nat1o_naV debate is pHedlctabl.e, 
it isn't difficult to pred 1c t that new_^ education_and .training/ 
programs wi 1 1.-: not be hel d back whil e . aca.d.enilc 1 a*Ds_ jltlcI theorexl cia^fTs 
aebate todays values of yesterdays prattTces^^Nevertbelessj, nevrweans 
of uphcLlding our traditional excellence mast be devised, 1 X 
_ ' " . .' _ .-^ 

T.b .1,1 1 y Itrate the pbiht , rtiy fixin has conrTuc ted^ itechnol ogy 
assessments^bf some bf the,, hev^ bi gh f?ch 1 hd U s tr;i , Ja u toma t ed 
offices, genetic engine^i4:Tr|^breiikthrough^ and bthef exciting 
' deye1pj)ment5 of hjah teelrfipTogy jand sci ence. We have __iden|ti fled new 
pccupati onal f iel_ds_j n_ which pj)_tentla_l ly many^ hundreds Pif thousands 
of _ jobs. couTd be_dTeated_, .Recogni z_i_ng__th1 iff f icu_1_tjes_ 1_n 
c rede/vti al 1 ng system's, we have titled, these new.occuipations at 
XBctini clans or.Sp&cial Ist's . jftoagh collBge. level credit courses wil 1 
be required in all bf . these techni ci arv^bccupatiqns , I Teel the new 
courses in new techribVogies, sciences, and arts must taRe precedence, 
bve?-sbme college courses required for degrees, Accbrdiri'gly , we are 
recommend 1 ng to educational and tra In 1 na i nst.i tut i on s that 
con c_e n_t_r a t j.pn be _ i/p o n _t h e: e s s e nt j a 1 wpr k- reU ted^ courses,^ and wh 1 1 e 
employed J n these new .occupations , the employees may take -add 1 tibri^l^ 
c 0 u r s e_s_ _n e e d e d _f o r _ t h e_ d e ar e e s , _ Hp pe f u 1 1 y _i the .Comm i 1 1 ee wi l T ra j s e 
tfce, qaestion - ^_es,_.rbut_how_long_wUl it_take __to_ maAeZ_^a1_l credential 
course work more- closely related to the workers' constantly, changiiig 
educational and training riesds? Id^Vtif 1 cati on of obs^qlete^ and 
bbsblescecit dclupations should faci1itate'*^uch desired eventuality^ 

_ The- Commi ttee wi 1 1 recbjriize^that the technological renaissance 
aff ec.ti the nation * s ftduca t1 onaV and traini rig as rjiuch iis it 

i mpAct__s_ _i nd y s t r i e s bu s i ne s s_, a nd c pmme r c e , T he r e s u 1 1 s b f 1 ri d u s t ry 
"suns e t s " _ a n d _"_s u n r i s e s _c a_r r y p or t_e_n t_s as s &r i Ou s f o r ed uc a 1 1 p n a 1 
' e s t ab'l 1 5 hm e n t s _as_ 1 n 1 nd lis tr i e s < 0 al y _t h5 s e _ u n i v e r s_1_t 1 e_s_ ben e f i_t.t 1 n g 
frojif large research .and development funds can ad just jto. meet_ the 
challenges bf technblbgy change. It Would seem there is hoal d ble.a 
requirement that these Universities provide information on -their 
r^earch tb bther educatibnaT institutions in a usefjbT manner - 
including perhaps assessments of the impact 5 bf riew RSD breakthrbUghs 
on existing curricula. 



_Te a_c_h 1 n g _p_r_dSe_s_s 0 r s a n d s ta _f f _ members can no t be expec t ed to be 

sufficleotly.famili ar w_1t_h such JLew_x.ese_ar ch __a nd jdevel bpmerit 
accompl 4 shments^as to be abl e_ to .prepare, new_cjJTricu1 a _and_ to teach 
such developments. Arrangements shaald be maile so that _teac_hLi_n9 
staffs either visit or participate ^'in the research. and. cfevel_Qpjne|t 
wbrk at Uriiverslties where ^Uch work Is weU fcnded;:-If jthe autJhorify 
fbr prbmbtirig_sUcJt__actJvities bri timel^y arid affective basis does 
not exist ~a t t he bepa rtmen t 0 f Ed u c at 1 b ri , per ha p s the Cbrig r e s s should 
provide such aiithbrity. It seems' that the Natlbrial Iristltute bf 
fducaltlon might take this matte_r under consideration, . as wejl as 
other_matters_dl scussed here. Perhaps these chall enges /of the 21st 
centu_r_y_ workforce JLXj:eed_ the_author j_ty .and capabi/1 i ti es of the* 
Department?'Cart the Department meet this cha11eng§? I -feel the 
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Oepartftient. -^as organized and staffed cannot meet ^Hese challenges of 
the 21st century workforce. Rather, i. have recommended that _eini_n6nt 

^ ^ J_ " °y I \- a t i 0 na 1 i n s t i t u t i on s convene a.ndtlonal conference 
tb^ad4 r e ss th e s e dnd oth e r 'r e lat ed matters, and develop^ a ngw_ o_rder 

^ ^ ^ ! ^"jQ^ institutions o f -fH^ h€ir learning wi t h_ mo re„ i pd.ej)j5_n_d_e n t 
authorH y-and funds to aj;t dlrgctlyJand^-indepeDtlvjyr In cooperation 
wUh oth ers in responding to the needs of the nation . 

. Slow^giovlng boreaacracies, in the -governments arid in the private 

sec.t^r^ cannot meet the challeriges of such dynamic events today. The 
National Science Foundation has expended many hiil^libris of dgllars for 
educational grants. Some who administered those' programs admit it is 
difficult to identify direct benefits . the Congress should consider 
P*"°l"°'Ve ^ln^^epende^Ke of the'unjyersi ti^ and_helpj these 
institutions to exerci sa tifejr _priyate__lfilt1ativ.e. in roeetiag the 
nationls urgent needs. Their continued dependence upon and regulatien 
_by_fe.d_eriil_depaj'tments will result in serious peitalties- for'the 
nation and the people. Ttie present educational establishment, 
Qvec'al l , Is as ■ poorly prepared to ni^et the challenge of the 21st 
century _as the nation was prepared militarily for the attack on Pearl 
HarbbK. Today, it is the economic vfability of the nation that is at 
stake. • . ' - ■ 

- ^ , 

' A hew high tech work forc^ will enable the_ nation, to p^ro5pet and 
? n j °y ^ s investment o f b 1 51 i o n s o f _ d o_l_ 1 a r_s _1 n n e w_ h Ig h _ _t e_c h 
P y s t r i e/ , b u s J n e s _s , _ a n d_ p_r o_d u c t s , _ C r ea t i n g a new wo r k f q r c e is the 
great es^t _c_ha^ll en^e e\^ec_ to_ the vocational education and training 
es:t_ab_l ishment - public and private sector. The President has submited 
proposals to The Congress in which parents would be better enabled to 
pay for education in [srivate i hstf tutions , or public instftutibns 
according- to their determination of which better meets the needs of 
^^^^^ J^'l^J^*"'^" V the Tu ture of the_ nation, and ^each_ individual 

m 0 re depend e ri t than ey e r u p p n t h e _ a y a i 1 a b i 1_1 ty o f a __b r p a d _ r a n_^e _p f 
^ " ^ ? ^ " ca t i pn__ a nd tra i n i ng .prpgra^ms_L j nd i y IduaJ deci si ons on^; how 
t° available reso_urces shpu1d_ be _ encouraged _ in 1 iVie. with one ' s 
'"espons 1 bill ty__ for _ their .cajrger. success . Thi s Commi ttee . shoijJ d 
con'Sl der whethejr _t_h_e _educi(t_i.o_nal establishment has'met its 
r'esppns_ibility_t_a the nation and whether federal departments can 
^ funati_on_ sufficiently well in these respects in -an- era of continuing 
technology change. To what -extent, if any, should the activities of 
the Departments of- Labor and Education be turned over to the private, 
sector? An utiemproyed workforce of apprpximately , Id mill ion people! 
would seem to demand immediate action. 

ypca_t_iona1tra_i_ning io. public schools seldom compares well with 

that in. .private vj)cfltiQna I sciiobls.' The importance attached €y public 
school pfficlal^v to this form of career development leaves too much 
to be des 1 rea< Voca t*i bh a T t ra i n i n g mu s t^ be s e e h "ffr"a~m ore i iri p b r t ah t 
rDl£_.^_The j^mpetency bf the nation's workforce is a critical element 
10 Interna^onal trade - isn't it time The Cbhgress recbghized this 
fart and acted tb ; bring this economic element into the economists' 
calculations and theories? Like investments in industries, investment 
^ " tj ^"i'] _^"4 ^t^^^ shoul d be yiewed i\n capital izatjon 

pi ahs and mea surabi e benef i ts . It is time for emj)1 oyers to place 



6 



106 



102 



accountable v_alu_cs an Hunvan capital _and to account for their usage 
and investments here as they do for other assets. 

Casts of vocational training on pew high-tech_equ1_p_n)_e_nt. and 

systems \*n,l 1 nrrease substantially. Complex,* sophisticated 
eqolpme/tt, materials, and processes are costly. I .question wh&thei at 
the secondary or the two year junior college level , the_costs of slach 
equlpmeht and cdmpeteht Instructors can be borne. Equipment used 
continuously for technical training has a hIgH failure rate. Costs of 
replacement parts , add to the costs .of training. Warranties generally 
Jo apply to equi pme^^ • S^Y^"! ; 

speed pf_ technology change, this exp^nsive eqydpfnent will quickly 
become obsolete. Much ot^ the efluiment now in the vocatigna], schbpl s. 
i s_a1 ready pb sol etf spme_f f 1 t_dat ing_back to >Lor1d _War^ II. The > 
Committee shoal d consi der_ the:_ costs to _ the f u,tur_e_ work_forc_e _p f 
training youth and new entrants on eqaipme'nt of the mid t Industrial 
revolution era; One cortipater manufacturer has recogrti zed this problem 
and offered to provide a computer ^tb each schools other cbirtputer 
manufacturers are nbW making the sartie proposal s. Th&ConStilttee should 
cdhslder this uhlqUe evidence of the values emplbyers place upon 
vocational'itraining. Worldwide sales of microchips are forecast to 
s_urge_ frpmJ14_bi\lipn in_1981_to_$27 bijllon in 198^ $100 
bil_l_l£)n_by/tbe ^ejar_ 2000. Jobs^^f or computer .programmers haye_been 
forecast/ as 1ncreas_lng by, 10^000 _a_y^a^r thiKjau^li 1985^.^ JOie/i vone 
coflsideVs-tbe- "ejaanomlcs iif big b'o^lJies5"_r__iach as_conipute_rs 
communications , genetic engineering and_ blotechnotogy-, and_rQhotlcs_- 
the essential i-nterdepeDdejice;;Of human capital will be factch^ed Into 
economic and financial fbrinaJae. I urge, this Coittnittee and perhaps 
the Cbhgresstbnal Office of Techholb^y Assessment to provide the 
leadership in develbplhg hew principles for wjelghtlrig hUmah capital 
In technology and Industrial finance. * 

_ ^ 'k • : . _ . 

• P r top !_lpng,_The_Con gr_e_s s^ has a p p roj)_ri1 a t e d b 1 1 1 i o n s o f do 1 1 a r s 
1 n a c_tu a 1_ _f u nd i_ng. _a ,nd_ t ax _ te n_ef 1 1 i _ to. _p"r am o t e t he ad v a n_c e m e n t p f 
science a n d f e c h n o 1 o gy r e s e a r c h w 1 tJi o« t_ rec{ii 1 r_i .ass e s sme n_t_s_ and 
cost-benefits analyses of the resultant effect? dponrthe workforce. 
Surely , -the ■'Oapanese have sh^wn us the folly of sucn^versight. for 
it is U^S. science arid techriblbgy they Kave exploited 1ri selling so 
much of Worjd commerce; Iriclud1ri5>n6tably heavy Inroads Iritb buslhess 
and commerce right here In this country. Our vocational training 
Institutions arid programs must exemplify all the qualities that we ' 
expect i n our 1 ndu st ri e s . If pride in w6 r k and p r b d uc 1 1 v 1 ty i ri bur I 
i ndu s t r i e s a r e to m a tc h , and hppe i^y 1 ]y • e3<c eed t h a^t p f _ t he' Ja pa rie s e , 1 
t hen t he se q ua 1 i ties mu s t be i_n cu 1 c a t e d d u r i n g the t rain 1 n g b f t h e I 
n e w_ _w_o_r k f P r c e J t _ 1 s _ a _s_a d _r e f 1 e ct i on of o u r_ on c e great n e s s t h a t j 
educators. and_lndus_tr_1alists _frpm this country, now_ journey tp_ Japan I 
to learn from their educators and industrialists and_return_and . J 
proclaim that they are setting tip--. '^Qoali ty Circles", and adapting I 
other prlaclples of Japanese expertise, 

• Though I am severely critical bf ^he federal departirierits. It | 
should be qui te evi dent that^ their pversight reflects cpngressipnaf j 
pyersi^ht fpr some years. GpyernprsV emplbymerit arid t _staffs • | 
have advised me tha,t without information as to what are or will be r. 
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^^5. l*l.9.^_" t ech occupatjbns , the Oob^ J?a1nina Par 
97-300) jjrdgrams can only be a rerun ^gf th'e Coinpre_h_en_s_lve Einp_1_oiinen t 
tra i ni ng _Act_» tEL 93-20l5__prpgram^'aad_ maDy thORSJnds.Qf ArJLijiees 
will be trained in the; same ocmpat toil 5^ i_n .which mjjiy thoujsaadi _Qf 
former; .emploj'ed. expert_s now 1 i neuf/iri queues at.anjemployment offices 
throughout t be _coantr>^* - lorq-e the ^Commit tee to take' steps 
1 mmed 1 a t e 1 y and initiate a national proj-eci of occupational 
assessment and forecasting^- Otherwise^ we-wlll fulfill in thii latter 
part of the 20th century tH^e philbsftphy of ArhbldL Tbyhbee. 

A new beginning, a rejtajssance for vocat1oni1_ trai ni ng i s 

clearly in the interest5_of-_the natlon^amJ. its peop^l_ev- The cfid_r_aclfir 
of the 2Ist _cenUjry'_workfarce__w^t_n depead sabstantlany upon the^ 
character _of_yocational t ra i ning Thi s essential national resource 
must be protected' and promot^ed with all due recogniijon of Its 
ecsnomic importance. Vocational training is nat gust a "tVade school 
cbncepV' ' i t' mu st be accbrded the status of higher educatibria.l 
ihsti tut f oris . Doesn't eyerybhe ^o to school to enrich axid to better 
t he i r lives ? Don ' t 1 a\^y er s , d-pc tors i__f i_na n_c_i_^j;j__a nd _o the r 
"pr_o_fess 1 pnaj s_*'_ t ra i n_ for .excel lence in their professions? But , will 
funds__fi)r_"vocatjifna_L_traiDijLg_"__ewer mitch funds. fo.r_highfir_ l_evel 
edu_c_a_t.i_on?_Perhaps__t1ie/5cientlsts_ and technologists on this oversight 
committee would find some of tKese Comparisons more acceptabl e. i f 
tijey vyere back.ed_up by cost-effectiveness ^tudi'es, I agree- that such 
studies are urgenty needed - but whb is producing that i nfbrmatl an? 
The Congress has a*pprbpr tated tens bf millibns of dbllars for 
educational research: The National Ihs-titute for Education (NIE) is 
w ?T V P ° " s \ y ^ ^ to r s u c h important r e s e a r c h , a s i s t he p e pa r t me n t o f 
Labor Emp 1 oym? n t a nd Tra i pi nj 0 f f ice _ of _Re sea_r_c h _and_beyelppment_. _fn 
y i ew _of_ the l_a_rge__sums_"ap^pro_p_riai£ii for .adult and .vocational 
educcition^- 1 urge this over.sight committee, to investigate 'the_ costs* 
and J59ne fits attained by federal departments* expe^idi tures bf these 
funds. ^ 

I see no way in the near-time-frame whereby vocational training 
institutions will have-the necessary funds to provide the requlsl te 
^^r^ "I ni ng i n rrew technol pgi es , sci en^.es ..and ar ts . Cps ts of new 
technol p^i'es hardware and 'sys_tems_a_re _prohlbi tjy e_ly_ _hi gh for _t hes e 
Insti tutions .__bbv_iously_i- employers, must assume a_ greatec_ral_e_lhan 
e7er_ b'efore. - it ls__cer±aioly wiJthjn_ their "bottom-line" interests to 
dp, so. And, as indicated by prey^ioos rjemarks - many are already 
moving in tha^ d-ir9|tion:..The a,l tejf^nati ve* fol- employers to provl^ 
help to private an4-ptfbli^ instJ-tutibjis is tb db the whble job 
t hemsel ves . Anal bgbu s'ly | i we may find that vbc a 1 1 bna< training 
iristitLTtibhs will have tb be built in the parking lots bf the major 
cprpprati onS . That is the pnly pl ace where _c_uj-Tent_"h 
training can _b^_a_ccompl 1 s hed on-the-job, working with production 
equipment and systems. 

• __ _ _ . 

And, th\t is one of the sal ient , di fference^ J5etween the CETft and 
the JTPA. The 1 a tter A^ct prbvides tra ihincj f u nds tb empl oyers 
Whether in the automobile plants or the ihtensi ve^ ca re unit-s bf 
hbs p i t a 1 s , p rb g r a ms such as wb r k - s t u dy a nd,M:bo p e r a 1 1 v e e d u c a t i^ n 
appear tb be among the most ef feet i y,e- ways to meet the, constantly 
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t hanging requi reniehfes of a tilgh tech no logy worR force. Chariaes An 
V 0 c a t i oj\ a 1 training m u s t m a t c h c h aj) g e s In t h'fe nation's 
h i 9 K~ t c h n b 1 b oy wb r k f b r c e s . R e qu 1 r e m e rityfor chang e s In vbcatibri aV 
irarnlng will thus be Intenscj anch as imperativ e—^ 

the affects of technology changes wlthln^ur-l ndustrl e s. 
-t 

Is Tbe'Comgress allocating, education and trailning funds 
fipproprt^tely ,- '1 n the 'best Interests of the natioh? Why.ate 
.essentially complemehtary education and training resp^on^ilill ities 
divjded between the Departments of Labor- and Education? Is -this cost 
effective and beneficial? For 'example , why shouldn't ther Office of 
Vocational and Adult Education (OVAE) be co-located w1th_the Bureau 
of Apprenticeship) and Training (BAT)? Why shouldn't the National 
Institute for Education V&nd, the_dpL Office of 'Research and Eyaluatlbh 
be integrated? Is_ t;hts_iepatation_Df_edacat_1on_aDd training. research 
i n tl uenjced by academic phLi=losophies which Do.looger.bbtalDi tv 
beliefs that one comes ondi' Jthe porview of edacators and the other 
□nder tKe* purview of labor? Is it becaiise T^e Congress perpetuates 
this vheffectual d1 vision in Its budgets for the two Oepartments, or 
that The Congress cannot take the time ''and do ^he work needed-tb 

. review and re.-write Acts that have piled- bh top of each other, for 
decades? I trust in this testlmbny 1 might Influence this Oversight 
Committee and ^ou will cgnclude that congressional oversight ^c 
with th a t o f t_h e_ _E_x e_c u 1 1 ve _ JLrji ac h Q e p_a_r_t m_e n 1 1^ _T he _f o 1_1 owl n g 

w te^tijuony wilJ treat ffiore__sp^ec1f1cal_ly_witl»_xle_f1nable oversight 
sitaations in thd Departments of tabor, ' and ;eoninerce, 

«. - " * _ 

-..PART 11 - DEPARTMENT OF tABOR - 

The Department of LjTbor (DOL) pubHslies the rtation's Dictionary 
of Dccupatibnal Titles (DOT). This vbTule of 28^000 occupational 
titles includes 12,000 titles with suppbrting defihitibhs. g',OpO 
tltl es wi tjiout def 1 n1 tlons j>urport_edly _rel ate to the 12 , 000 de f 1 ned 
occu^patJonj; - .though, no o_n_e__can_def 1ne_ that^relationshl p. the 
remaiJiing 8»ob0 _tlj;les!_are without any definition. The OOt is the 
. "keystone" 'of the> nations occQpatlonaJ infra'stractore^. It_ Js the 
'soui-ce of occupatfofis for whicti the DOC Occupational Oatlook Handbook 
forecasts 'job employment; bppbrtuhitles, the Bureau of Apprenticesllip 
a fnj * Training approves bccupatibns fbr .the riatibnal apprenticeship 
PrPSrsnij fbr* the Bur e au df-tatyoid ^LS) repbrts bn emplbyirient and 
unemployment statistics to The Congress? 

T h e_ JD 1 c 1 1 j)_n ary i_s__upda tei and _ r e p u b 1 1 s h ed^~Uec^BjrU_1 1 y i 

concurrently^, wttti.the Census^. llie FDijrtji Ed1t1on_jiias relea^ed.^^ 
1977 , Change sheets are issoed or avail ahle_ a t.uaspecJ fled AijiLes. it^ 
is obviously Impossible to insure that socti.change iheets_reacti_alT 
who have purchased the OCT. Dictionary staff have advised me they 
have hb directive or admrnistratlve methodology -fof-elimlnatlng 
obsolete or obsolescent bccupatibns listed in the DOT. Yet, in the 
f1 ye years si nee the DOT was_ last publ j shed , r[ibre te^^ 
change _has occujrred tban_eyer_before,^These terms can be of nat^pnal 
Importance. _yithoat_a_ national, classification systemi.educators will 
continue to :educate and train students ;_ uoemployed.workersi and 
others in "sunset occupations" while. employers, complain about the 
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non-availability of WiJplcers qaa.lified in the rrew technolog^ies and 
automated offices. 'It is: as important to v1 dertti fy the "old' 
occupations as it Is the "new occupations." Exhibit 1 is a 'set of 
terminology used by my fi^rm for identifying and assessing obsolete, 
obsolescent, current, hew, and emerging occupations. 

S ijni J a_r_l y ^ _th e_ D C8 _ s t a f f ^h a s no m e t h o d o 1 o^y f o r 1 d e n 1 1 ^yA^ 
needs for new occupations. J n_ney_aM emerging tec nn<Hi>^ 1 e s» sci e nc e s 
an3]TrtsT~1^¥re~iiAr^^ 

private sector to fcrecast and create new^ occupations^ Obviousjyj the 
national occupatidhal infrastra£ture mast te replete with obsolete 
and obsolescent occupations. At the same time, ho one RnoWs what are 
the new and emerging occupation^. How can anyone determine how many 
new jobs - what jobs - are* needed? Educational and training 
instltutions_do not have urgently needed information as to what are 
the new occupations. 



Exhibit _2 is a 1 i sting'of some new occopations. I have _d_e_slaned 
and proposed for development.- Other oceapations have _been <test^ed 
and are being presented to Gaverridrs' Employment and Training staffs 
for use in implementing the JTPA, to Chambers of Commerce Ecdhomic 
DeveloRment Administration staffs, to corporate of f i c i al s , -and 
_edacati_an and train i n^ _associ_ations A^Wost- of pur new bccupatidhs 
If 0 rexA^-t s we re_ ^rjs s e n t ed_ iji _a wor ks hop a t The N a t i o n a 1 Center f p r 
Vocatlonal _ Edacational _ReseaTC_h_ last_December. Potent i al ly , mil l i ons 
of jobs coald be generated In these new occupations i and additional 
thousands of essential new occupations coald be desi_qned_if an active 
national projram couta be esiasilshed for such purpose . I p_r_opx)se 
this be a bblVabbrata^e effort- by national inaastrles associations 
working with iristitUtibhs bf -fri^her learning - pa^i^ticUlarly those 
benefitting from large R&D funding. At this time, my firm is the. 'Only 
prganizatipn In the co u n try dpi n g t h i s wo r k . We ha v e i n qu i r i e s from a 
forelgn government a nd _ c or r e_s po n d e n c e _e x c ha n g e d w i t h a n b t h e r . 
Proposals for suchL.programs have been submitted to the Department of 
tabor, and the Department of Education. 

Given the rapid pace of changes In industry, commerce, _and 
business, np^fi^ir^ted ^icti bnaf v Wi 11 ever be corrent . The. nation 
needs a real -time computer based occupational and empldymeht 
information system. While the New York Stock Exchange can hahdle and 
r e_p_pr t stpc k t ran s action s we 1 1 1" excess of one hu ndr ed mi 1 1 ion 
s bate s_, ^mo u o ti n.g_ jto_m a ny _ b i l l i p n s p f dp 1 1 a r s , t he * n a t [o n Joes h d t 
have i .5y5t5m__f^r_Tei1_ tjme employment opportunities repprtina. The 
eongr_ess_has_dlttcted__the iOL, J_n tath Ahe_ CETA and the JT^^^ to 
"...establish and carry out a nationwide computer ; zed job bank^an4 
matching program. . .on a regional testate, and jocal basis^ using 
- electrdhiE data processing a-nd teleeommanicatlons systems to the 
^^^4^gt Hr. fqasibi c e xt e nt pbsslbl e for the purpdsje -df 1 dent 1 fy i ng 
>i r ^< yt r nce s of av ailable p e rsons a nd job vacancl esn^^" The Committee can 
ascertain_that such systems do not exist, functipning as intended by 
The Congress. 

, " J 0 b. B a n k " c 0 mp u t e r s i r e. J5_r e_s e_n tJy u s ed _f o r s tp r 1 n g empl oyme n t 
dppdrtijihi ties Informati on • gl eaned pver a period of up to three 
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raonth-S, collscted by co.rresp.ondejite_a_nd -through exchange of 
microfiche records furnished by State and city einployment services ._,_A . 
newspaper-like fwblicatib'n - Occupations in Demand at Job Sertixes/ 
Offices - sets forth such information. Distribution of Xfir$ 
publicat ibh cannot possibly meet the, demand - even if the inforifiat j^o 
were current and usable. In a personal telephone survey of employment 
' offices in_ several states, 1 fduhd^that few of the emplbymeht . staffs 
were a_ware of t_hi_s__publ i£a_tio_rY-i _t_hat s-ome were keepi ng ,t^e 
occupational inTormation on _mi_^rofi_che_Mlij_that job opportunities 
1 i sted were'-ou t of date, and that the__s^ources__c_o_ul d__no t be 
identi fi ed. The putl ication Is a failure; the requirement far _a rea] 
time occupati^brial Ihfbnnatibh jbb bank is a fail iBje ;^ tompl i ance with 
the requirements set forth in these Acts i,^.a failure. 

■ . _NeLv_elrthel ess , .the need for a real time bccupatlbnal and 

empl oyment system network must be met . the Cbmmittee should prbmbte 
ass-i45tance- by the Department.of Defense (DQ0K_ Ddp_wor1d^wide real 
time data bases represent_va__state_ o_f _the a rt_far exceedi ng the 
comp^arati vely simple requirements for. a national _jot)_s__4ata_bafik . The 
OTPA includes provisions- far the "000 to provide assistances, I_f_ The 
Congress or the Executive Office bf The President were to ijnplertent 
thi s . suggestion , t wbuld esti^iiate twb or mbre years would be-needed 
for implementing such a hatibnal system. I tielieve, as a matter of 
sca_l e^* the NASbAi Network is comparable to what is required. 
(Natl_anaJ\Associ_at1on of Stock bealehs Automated Qubtation). As will 
be described in the fo1 lowi ng , _ the_depair^ents have been unable to 
^ rbduce a uniform- system of occup a 1 1 ana 1 _ de f_1_n_i t ilo n s j c old e s and 
statistics. It may well be the job is too big and compjejn, requiting 
technical systems ^kill5>and knowl edges not a va i labl e in these 
departments. Surely, any further cbnsideration of such networks 
should Include the possible ecbhbmies and other att3inab>e benefits 
that could be derived if this system were to be designed and operated 
by the private sector. As recommended nrev^ibusly, perhaps consortia 
of industries associations and educatlbhal institutions could operate 
such system. 

_ _ _ _ * ^ 
The InadequatiLes of DOL .dictionaries and dependent publications' 
have been described. Addi^^lonall^t^the .Committee sho^^ 
Investigating the utility af joccupational Information pub1_is_h_e_d by 
- the Department bf E^iucatibh, Office af Vocational and Adult JEducation 
^ (DVAEf.' Vbcatibnal Eduratibnal Cbdes are disseminated through the 
Vocational Education Data System (VEDS). 4Jhy are these cades 
' necessary? Why not use_the DOT? Both DDL and Department bf EdUcatibn 
staffs- have_spentiJnc6unted_houx§ or effort oyer a j)le_riad bf yea*"^ 
trying to develop a^cross-walk*l (cP'^'^elation) between these codes. 
The Department a_l EdiLcatiaa_st.dff_a_dj/ilsed me the proble^^^^ 
compounded when the National Center for Education Statistics a_ttempts 
tb cbmpile statistics developed from differing bas^. As in JJielDOL 
Occupatibhal Outlbbk Handbook, the National Center for EdiLcationa I 
Statistics /produce data tb serve the educational establ ishment . The 
only recourse conceived by staffs in the departmentiS-, and supparted 
by the Congress, is the* est^l?.lishmeht bf a National Occupational 
rnf ormat i_pn_ Color dinati • ThaTlCoininlttee has 

extended^/its statutory mandate by promoti ng establ i shrjient bf State 

11 _ . 



107 



Occupational 1 nfornjati on Coorciin_aH n^.Cprnrnittees.f S01CCi^_Yeti„ t^^ 
pperatipn of i rreconcilable daAa. bases _'cLcin^tjjHies .without improvement . 
Q b V io u s 1 i _t_h_e _ y a 1 _u e of _th_es e e x t e rrsiv^e _and ex-pensiye_ne two r k s 
depends upon.the Jjuality af_ Jnformation ilistribated through the "pipe 
;lin_e_. Officials wjth" whojn I have discussed this problem, generally 
a-gree that the rapid pace of techrioldgy change today - and as it will 
be in the futijre - has overtaken the btpupatibrial irifbrmatlon now 
transmi.tted thrbughTthis netwbrk. If the quality arid quaritity of 
occUpatibrial statistic? 'arid information could be upgraded to meet the 
. rieeds of today, the NOltC and SOTCC could become useful mean's of 
transmitting ihforniati on between ■offices at this level', a 

However, a^nother. questlom reraairis as to Kow jeffectively this^ 

information would be .used by local employment services agencies. The 
JTP^I authbrizes funds for labbr market Irifbnnatlori (LMl) research. Tb 
. the extent that such furids" are used tb exterid presentmethbds of 
' .bccupati brial l^ri format ion di s semi riat fori , this Committee woul d be 
^ ^ ^ ^ ^ ? d to mo ri 1*^ o r s u c h e xpe n d i t u r e s c .1 b s e 1 y . Current, valid 
informat 4&fr-an new occupations does- not exist. 

TbJ s__s1tyatjon _ra1'|es- the question of how. public employment 

services offices , can match anemployed workers with the "new work, out 
there." They cannot. One hears ^sa stiuch- about "structured 
unemployment" and whUe that terra has ^s many defiriitibris, as sburces 
that' use It, The Congress shbuld recbgriize that'much of the 

. uTiemployment today is" due to the inabil Ity of emplpyment services 
s t _a f _f s to match a p pi i c a n t s_ wj t h _n e w tech n O-l Q gy ji) b s _ t h a t a r en ' t 
" ] "J s t e d _ i n t h e_ dp T , p r other gov e_r n m e n t^lu r nj_s he _d_ _ o c c_u_p_a t j _o_n a 1 
1 n/ojrma 1 1 o n . E v e n _wer_e_ cu r ren t hi g h _ t ec h jobs... i n f o rma ti on pnav 1_d_ed_ to 
employrnejif placement .officers, knd cbuhselors* many are unfamiliar . 

* w1t4i^_such BeK- -techno 1 ogy. aad cannot interpret such job reqairemejits 
and re-ljate these to the qual ifications of previously employed highly 
qualified machinistE,^ tool and die makers, electrbriic techriictaris .arid 
other .craftsmen Consequently, tlie best Way fbr jjersbris with such, 
technical skills to find jbbs in the rieW^ high-tech workforce is to 
sea r ch t he ri ews p a p e rs a rid p rb f e s sj b na 1 j b u r ri a 1 s wa n t a d s . M any b f t h e ; 
" ? ^ 9 h tech f 1 r m s h aye .1 n ere as e d t h e i r r e c r u j. t m e n t s t a f f s a n d 
d i Si) 1 a c e d wpr k e r s _ w hp _ h a y e found, s u_c hi _em p 1'o^m e n t p n .t_h e i r p^w n 
:^'}J t1at_1 v_e__w1_l_l__advj\s£_.ti)^ j:x)mm]tJ:£e_ iiiere.is. nQ.xojnp3rUon..af.bhe 
services .aad _aaiSpreheaiton of state, and 1 ocal employment offices ^ 
staffs with; those of the corporations . Cor porate ^^ecru iters will 

probably advisq 'you they do hot pl ace reijuests tor rfiCru I Uiient-w44li 

PQb|^ Service empJ oymertt bfflces as the staffs there are uhabl^^ tb 
uhd^ftahd^tbe highly techhicaj. character bf ppsiiibris ayaila'ble. 
Within a«ffew mbre years.- when the numbers arfd types _of/ high 

- techriblog^occupatlpris will have increased gFea'tly -_ one might 
^y^stion whether state and^lpcal publljc service em^ 
c an _b e e V en ma rg 1 na 1 1y us e f u 1 _ i n mate hj_n^ "^^ techno 1 o giejs a nd _ u n em p 1 py e d 
persons. The Committee s_hoy_l d__p^arL ODif__how "to.eope with this 
eyentuality._TypieaJJyi_U,_i_s_ the sn)all-i)usinesfees - that don't have 
largie personnel, departments - which are most dependent upon these- 
employment agencies. 

In wbrkshbps ebridueted in several states, 1 have discussed with 
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educators and nffirjaU of major corporations the concept of national 
industries :assoc1 at ions forming occupatlojifl informatio n n e tw& f^^ m 
whi<:h bccupatidhal definitions and employment 1_n_f_o_r!nat1on would be 
pooled a rv4 processed through private ^5ector cleari nghouses tThe ^ 
Department of Commerce .fiatlbnal TechhfcaT Infbrmati^aft Center is 
somewhat i-Vlustrative.) I wish to advisee the Committee there 1_s 
definite interest in this idea; Soriie 'of th? discussions are moving 
into the system concept stage. • 

As roeDtiinej .previously i occupational and technological 
information would be di S5em_i_nated_ by Assocjations ' occupati onaj^ 
analysts. Aggregated occupational and emplDyinent staHstics would be 
jjrbvided- to a nationn clearinghoose. .An_'af thlsjjjiformatio^^ -would 
Be available on a real-time basis to educational establ ishments.! TJiis ^ 
assistance would enable iristitutibris tb update existifig curricula and 
to__d_eve1 oj) new education arid training programs in a more timely 
manne.r. Further ^ _uniLvler si ty_, _co1 1 ege and high schbbl staffs coal d 
assist in developing. new_e_ducat1_ona1 qualifications riquiremerits fbr 
he> and updated occupations at associations* occ u pa ti bha 1 
clearijighooses. 

If we can resolve the problem of Rroyj ding current pccupat 
infbrmatibri tb state 'and local employment seryjce.s Agencies * the . 
Committee should cbrisider how the matching of driemployed persons with 
new job opportunities can beimprbved. As noted, it isn't necessarily 
the qualifications of uriemplbyed persbris that, determines whether they . 
succeed- in getting _a iob through, the offices . The capabil ities^nd. 
jnter_ei_ts._of_ emji^Loyment staffs are a factor. Ways must be identified 
to bridge this deterrent. • • 

The means are readily available to implement fa_r_ more effective 
procedures iri which placeifieiits of; unempl oyexl jJ.er.sjinA are -not 
dependent upori^ tlie knbwledge and capablllties__of employment 
counselors. National rietwbrjcs gather news reports ,from.All pv_er_ the 
world every^everiirig. Netwbrk reporters Here in the states interview ^ 
their reporters face to face in countries arid rembte areas all ov^r_^ 
the world* Memj3_ers_ of Congress arid other distinguislied persons- are ;^ 
interviewed in their offlce_s^ta1k1nf with reporters in Washington^ 
■D.C., New York, and.other jnalor cities. Side by side, face-to-f^^^^ 
interviews are presented routinely_Qn_the_ TV screen . This technique 
could be costTbeneficial if 1mplemented'_by_ state:and_ local employment 
services agencies - within the states, .and between sta_tes._The video, 
telephone is an accbmpl 1 shed state bf the art and jcitblri the time to 
design and implemerit such vis-a-vis erfipToyment i nterviews ^ tha t 
te1_e_&bpne ^system caul d be an "^i ritegral feature. Whether. by_tbe^ 
telephone or by-present tel ecoriferencirig systems , major changes must 
be made in the present jAelt f Iclent methods used by -publ ic service 
erapT^ymeiJt-inter-V-i ewers attempting to place unemployed persons 1" .new 
jobs. Again, the JTPA .provides, for research funds, to be expended in 
develbpihg labbr fflarkeLinformation_{LMiy, Pilot experiments mig ^ 
cbmmeiicea in major cities whece. reduction of high unemployment rates 
justify cbsts of such |)11ot experiments. "* . 

' tl have attempted tb explain why present labor market information 
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l?_9ross1^ jnacreguate. Tb the ex t eri t It mi s 1 ea d s u ri empl by ed pe rs on s 
coo cerni t h e _T_on9^ Is m _ ^ p1j)yjnjSLn_t p o t e n t J a_1_s_ _o f 6 b s o 1 e t e b r 
Qb_s_orescenj:_j)c_(LijLpatlDii5 ,__l_t ^merely shifts 'todayis problems to 
toraiicraw;^ _eQm|iatejii_ditlng_4ajnei dd_ 1i__b_etter^ Neye_rthe1 ess ^ w1 th 
§lectri)n1c_ eraployment systems _as_ dfescrlbe_d_ herei_we _can generate the 
htghfistpotetxtta-l employment- and benefits^ WithontjsuchsystemSj 
unemployment will cQnti nae_lo Increase wi th the. advances of 
technololy, science, and the arts. : :: 

' TH (B— rtVt^ i 6 h a 1 CO s t s^ 4^f 4 ecu p a 1 1 o ft a V bbs ol e sc e ns e ar e 1 ilc al e U 1 a b 1 e 
p^erhaps some competent^economist can der i ye acc^eptable- e •tima^tts 



The abil ity of the_nat ion to compete Witl^ 
markets and even: for_our i_nternal marketsHs w^^^ descr 
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documented in the media. Whjle:the _hjghe_stj6'fffcia-ls of::na :ions rneet 
JB- internationar summits ta disease trade: ari_d _all_-the_'e_le!;i_ents 
affecti-ngLcommerce , oar ;basic industries have_suffer£d_ losses on the 
ordQr ^.f ,30% "^or more - steely- texti'^es'', electronics -are but a few 
examples. In debates with bfficials bf qther. industrial nations, arid 
emerging nations, the high cbsts^ bf U.S. labor has been . cbristaritly 
nbted as a primary factbr in expbrt/impbrt imbalances. Japan, mbre 
t ha/i a ny other _na t i p n:, ha s f p r ced us to c r i t ilc a 1 1 y e x a ri^i n e t h e ^ q s t 
of_*_human jnlervention i n a11 production processes. to_ compete with 
Ja p^arrv*_s_ in d u s t r j a 11 _p_r o w e s s i m_u c h _o f _i t b_u 11 1 ^ upon 'new;' p r o d u c t i b ri 
techniqu es , management j and U. 5. _products_and_ technologies -_the_ U_.SA 
and other nations rush into computer assisted raanufacturjng, .computer 
aided deTi gn f.l exi bl e manufactarlng systems and flexibl^e 
mariufacturirig cells^ * ' 

The use bf these new productlgri techriblbgies at this time favors 
the U.S., where leadership in such_prpductibri^ systems remairis. But, 
this _b e ri^e f i t c a n_ b e 1 p s t i f a ne w wp r k f or c e 1 s nb t de s i g ried arid pu t 
into place as quickly as possible and feas4i1e. 

T h e _ ten e f i t s_\D_f -o u r r e s e_a r q;h_ _ h a v e b e^e_n ex t inri d e d to all 

techno^logies", sci ence's , arnJ arts And_ wbile_the_nation'sihi-tech 
revQ^loJti.on his been on-go"ingi the nation* s' apprentice .tr^lpdog 
programs plod -along enroll ing a graduating apprentices in ^:rafts 
and trades of decades past. W)iere .are the apprenticeships for, the new 
technologies?. They dbri' t exist . As a former di rector of .Navy 
apprentice pcograms , I know that brie bf the most difficult 
administration taskSijs_toJ_nsure that apprentice trairii rig programs 
are.constantiy up^ated and.retaj n e d abreast of hew tec hnol p g i es . I 
doubt.sucb/adminlstrative.pressu r_e_ is_ ejterted i n t he nati brr' s 
industriaM apprenticeships Some of_tbese pfans .are^ perhaps, still 
printed on mimeograph sheets of years past. 

Apprehticeshi fis are a prima-ry source, of recruitment and 
enrol 1 m e nt b f -u nib ri mem b e^^s . T He e f f e c t s o f- o b^, o 1 e s c e n t 
ap'preriticeshi ps may be seeri in the ^eavy, losses b.f Uriibri members 
jbbs - jobs tli^t are Vgbne, fbKever.." But thfese appr^nttcesWps are 
cbritiriuiri^^ At a tj me, when t>ie Congress, has appropriated billions of 
dollars /+7r^a> cbncesslbn* for the iridustries to rebuild plants - 
w h_e_r e is the e ss e ritlal /a&pbmpa riy in g a s si s t a nee f b r t h e ^ ri a t i b ri ' s 
apprentice training prq,s^fflrt?? Will thp Congress permit this esseritial 
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program to fad_e: J n_tp_ the. history of thevlndqstrial .revelation? In my 
renia_rks_a_bi)yt vocational edQcation aod- training, I POtedtHat the 
high costs of_ hands-bn-tfaining will never again wHhin the 
fending range of high school s - or, for that matter even some post 
secondary : education instit-jtions. The apprentioe program administered 
by the DOL is based upon the Fitzgera1d'Apprentice_Act of 1937. Xsn^t 
tj.Vo?,g*P^st ^tlme that_Act? Many _of -the 

ch^lVeng^s presented such update - or 

new J eg^lsl atio_n__sup_erc_edin5 that^Act. LegijslatTon saih. as _the Davis 
Bacon Act^ and the._Wil &h_K§aly Act s-hoold be evafloitted in any new 
les_is_l_at-ipn_. _It does appear that the Congress has for- the most part 
overlooked the nation.* s apprentice programs. It- is laie, time iS- 
critically short. The Congress can puU this crucial prbgram but of" 
the mothballs and turn this valuable concept into a useful 'systeth fbr 
"P9r^:^i"9 "^^l^G^V^^^^^^ recognizes that realistic 

^'"^''"Ing c^ri; best be accom^ by^priyate sector emplpyersi on the. 

job. Apprentice training programs pft)vide that'kThd of training; 

f '_ ■ ' _ ....... 

-- JAere are approximately ^OX), 000 apprentices enrol 1 ed irt federal 
and^ate programs, 2:0% - 25% are in manufacturirig - metal trades. 
Most df.the ihdustrial smalj husiriesses are in metal wbrking. 
Thousands of small metal fabricators prbyide parts to the robotic 
assembly lines and autbmbtive manufacturers. According tb published 
articles - Flexible Manufacturinj Systems (FMS) i ricreases jnachi ne 
tool utijization by as much as 45 percent with a reduction in workers 
percent . C^ompM Assisted. Ma nu^acturi_n_g _iCAM)_has |iLmp_roved 
e 1 ec t ro n i c s p r od u c t i p n _ by ■ a_ _f a^^tor of I0Li\o r_ mo re l iind ^ i w heji _ C5_m_b 1 n e d 
with Computer.Assi sted Oesjgn_(CADCAM)^_productivity In&easeS-as 
high_as_15il bave_been achieve^- Most of^the others areVin the 
building and constract^tcrt trades. J^will assert unequiVocrTly, the 

. apprentice programs have been dve,rtakeh by new techhblpgi es.^ Metal 
working trades are rfiost impacted by the. new nrbductjbn techriblbgies. 
Uhemybyment i^h this sector is probably the highest^ of any sectb 
^■^ e ad V a n c e s i n m a n u f a c t u ring tec h n o 1 P*g i e s . a_n d , d 1? p 1 a c eme n t s o f 
h " ndr ed s o f _ t hpu s_a nd s p f _a u_tp_ wprk e rs a nd _ p t h e rs _ are 1 we 1 '1 p u b_1 i c 1 s e d ^ 
there is np^plan tp identify and poblicise pbsJ^ete JCCQpatiQns» or 
tp_ jdLlscDJT-tl no 6- these apprent i c es h ips , or, to estabiiTTT 
apprenticeships in the newgachnoloqles ^ >Jhy Is this? FPr pne r^asbri 
- among many others - the Fitzgerald Natipnat -Apprentice J^ct and 
subsequent, pplicies, have prpducfed i hterpretatibris that only thbse 

' pccupa t i phs . 1 1 sted i h th^ DOT can be apprenticed . Further , 
adini ni s tra 1 1 bri of these prbgr\ms is ervcurribered by divisibns bf 
authbrity between federal and state apprentice cbuncils and statutbry 
[3 rb V 1 s i b n s ^ re qu i ring empl p^tne n t and wag e s tp be , i n cpnspnanc6l.wi t h 
CP i lec t i ve b ar ga i ni ng ag reem e ht s _ne go t i_a t ed by - the _u n i p n s_._ S_u r el y^ 
t h is V i t a ll_ p r pj r a m_ d e s e r y e s _ m pr e_ cu r r en t_ a nd _rea l_i_s t i c _1 eglsJa t i ve 
gyidance_and_suppbrt._ I 'submi t this is a ma^pr area fpr pv.ersight 
Tnvestigatfpns and remedial legislation. ^ ^ - 

. - PART MI - DEPARTMENT OF COMMERCE - 

i ^ .^ ^ ^ o r e c e d 1 n 5 _ t e s t i m p n y h a s d e a .l t w i t h s i t u a t i p n s I n the 
Departments pfEducatipn and Labpr. And,^ while I am j nc_1 i ned__tp 
discuss similarities in the U.S.. Ci\?ll' Services I will cpnclude this 
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testlmoQy wIttt CjMmeDt_oh_tbe_emp1pyin and unemplbjrtnerit^ 

used by the Congress io assessing national employment, uriempl oymerit , 

and associated legislation, 

-The Congress must recogriize that employment. ani_un_emplo^eni 
statistics are of questionable validity. In fjct* tbe__extent__of 
errors Is potentially so e^tens4v.e-the Congress jshould have .serious 
reservations about passage of any legislation deriving frpm Bureau of 
Labor J BlS 5 s ta 1 1 s 1 1 Cs . One 'might argue that even Inaccura'te 
statjst_1cs_m1_ght b_e_ useful In Indicating trends - since such Invalid 
statistics have been In use.for years., I_feel the Congress will riot 
accept ^t argument; Farthje^r, if_tFe_Xonjg_res:s takes Ijt 
c d ri s 1 d er?tt on the a b% e n c e of any. sys tism _ t o _ cr ea_t e_ new occ up a 1 1 6 ns , 
arid to Ideritify the bbsdlescence of thousands x)f present occupations 
listed In the DOT, VEDS, Occupatlbrial Outlook Handbook, and 
Department of Commerce daU (as. described Iri the fc^l owing) , -It will 
probably _agree__w1th_th_e remark' of sbnie of the.Dblrit Economic 
ConmiTttee_staff _fJ)J lowing jTtyL brief ing^- for them - "Garbage/i n; garbage 
out.*! Can the jia^tl^n_>ffOTjl_to_pxpeAd bill 1o of dollars for riew_ 
jobs progVams on the basis of such ••garbage"? _ 

_It is wel l known -afftbng occupational aitthbri'Mes^oT ti 
departmerits that the ELS 'cannot ^es.^^f h a valid. Vcross-wal_k_ 
between the occupatibris used by''fh¥ Department of Commerce Current 
Pppulatlpn Survey (CPS) data, arid bGcupa ti ons- i n t he DOT* 
Neve_rthe1_esSj| CPS statistics are a niajbr factbr in BtS employment and. 
UDempljjyinent statistics reported to the Corigress . Further , the CPS 
statistics are used by the OOLto.forecast' empibymerit for jbbs listed 
in the Occupational Outlook Handbook. 

.The Department ' of Coifinerce Demograpiiic Survey _bjyjsipn,j:u_rrent 
Population Survey Branch, is respbrislBle for the conduct of monthly 
survejrs of apprbxjmately 58,000 hbusehblds located 1H 629-Popa-lat1on 
Surrey uni ts .^Jhese are geographical units determined on the ;bai1_s_ qt 
popul_at_lon densities. Approximately 60% of these survey? are made by 
telephone: calls,. 4b« by direct visits - usually tri first contacts 
with, a household._The_survey_s are cbnducted bri the basis of a printea 
questionnaire. Jn a previot^3»tud3^_of_that guestionnairer it 
to me that roa c h o f the i n f o rma t_i o n _ r eq ai_r ed_ j n_ compl e 1 1 ng the f o 1 s 
ambiguous aiid introduces an^ondetermi ned.error _rate_. Further, the 
accuracy of response infornfation is affected by tbe_edu_cat1on and 
experience bf respbriderits, iricluding their, understanding. _o^f_t be 
pccup_aticns_for which eniplbynierit or uriempldyjnent informatlon.ls 
elicited, Some, of the Department surveybrs advised they were not 
fully fajTJil ia.]^ w1th_th_e_-_occupla_tions .on vfhlch irifbrmatibri was 
dbtainedv^For some years. _th.e_ CPS .Branch has used "400 groupings of 
occupational titles" (without definitions)^_This__has been changed 

'receritly iri -attempts td cdrrel ate respojf)5_e_i nforma tj^pn_ wi t h 
Departmerit bf Cbnmerce Staridard Occupattonal Codes lUflCj. Persans who 
Worke(J bri these codes advise that the codes do not, serv e to validate 
th e bccupations to which the cb'des relate . -It seejns this system. i s 
somewhat analogous to the NSICC. There is a Jiff erence.- The^ Silt does 
pr^omote identlfyirig arid relating bccupatibns to the standard Industry 

'classifications (SIC)-. Thc Jtaffs recbgriized the ifflpossibility of 
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establ 1 Shi ng \a: "cross-walk" between the "400 pccupatipnal groujj^i^^^ 
and the pOt , _And_, as, noted Rrevjpusl^t J^epartmenl of Educatlonj^^ta 
a4fn1 t__to _d1 f f i\c_u_T ties i n_ _es tabl 1 5 hi_ftg^a~!cross-w4^1 betweea-t!he_i r 
VEDS' codes, and t^e DQT^ :Thesc difficulties are further compounded in 
BUS statlstic^^ bjj^he Indus Ion :^f employment and gnemployment 
statistics f rUjm :\vari ous^ industries and 'unemplayment corapens-atlon 
statistics. Tq what boeUpatibhs do these stati sties ^^islate? lam 
confident this Committee arid The Co ri g r e s s . c a n s e e t h e h e e d for 
Ip ves 1 1 ga t1 ons i^n these con fl Ictl ng data systems . And , I_mif ht 
suggest that the Congress express reservations henceforth' iri passirig 
new legislation depenclent upon these, statistics. ■ ' ^ . \ 

■ : i/hat_will_the Cohgress_dot _Tbe Congress:'shon'ld_address_1l3J5l f to 
the greatest task ever confronting any nation's ieflisiative'J)ody -_J:q 
design and engi neer .a^new' national ^workforce« The magnitude and 
complexity of such under taMng will cHallehge the entire Congress* 
^BUt, as the chairman of one of the riat1bri*s major cbrpbrations- noted 
""iri ah address at Notre VOanie, "What is at stake is a way of life we 
have taken for granted iriVthis century." Another official iri one bf 
oyT J"Aio r au tpmpb ile ma nu f ac tu ri ng cp r pora tj on s _ ad v_i_s ed_ me - " t hi ? 1 s 
one com^e^tition we_ mjjst wini we may DOt_bave_aDotbecl,Qpportun1ty_i n 
.th_i_s century, or the next. _" The arcJiitectuaJ el ements. for_a_new 
national workforce _are indicatecj -in this testimony. Will the Congress 
be the architect of our new workforce? ' ■ . • 

_ _* ■ _ ■ 1 ' _ • 

Thank ybir for this bppbrtUnity tb testify li^pfbre thil" Coniral/itee 
bri Small Busiriess, Subcbmmi'ttee ori Oversight arid The Economy. 



Wf Clyde Helms, Jr. ' 

President,, 

Occupational Forecasting, Inc. 
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HOUSE' COMMITTEE ON , SMAtt- BUSINESS 

SUBCOMMITTEE ON OVERSIGHT AND THE ECONOMY 
MAY 17-18; 1983 - 
MR. HEIMS ptWT 1' . 



: A STRUCTURE~F0irS!1iTSSlNG , 

beeUPATlONAL etASSIFltATlofiS AND FQRECASTI{IG UBl^ 
NATIONAL WORKFORCE OCCUPATIONS (C) 



The purpose of this stru<:ture iskitb provide employers, 
emp.1_oj'ee_s,_^ducato_r_s,_ and students, ahdlwers; responsible for 
■ nfa 1 n.t_a_1 n_1 n g _a_ j: u r r e n-t a_n d effect i v e n a t i o nla 1 w 6 r k f or c e this 
tecrninolo^yfar .assess j_n_5_ the status. P_f_ the workforce ^ anj^ 
Identifying and acting upon evjdehce of jo_b_so1ete_an4 bl^^^ 
occupatlohs » and new, emerging; and energent occupations^ to 
take such* steps as "are Iridlcatea^DSpromatlng national and Individual 
IntereFt;. There is no system sucnas this 111 operation within ^he 
United States, or any other i>)djjstr1al nation. It is believed 
'establishment of such system and publ-dcatlon of Information derij/ed 
through _the_ fol1pwing_ass.essment_and fprecastingaclasslff^^ will 
be of- nationally significant value fn advancing the Interests of the 
people and the nation. - , .t- ' 

: ' 

, Ob s 6 1 e t e 0 c c u p a 1 1 6 n s : T hb s e for Jwh 1 c h tj^ef e H no pf esent or 

fore s^ee a b 1 e d 1 r ec t ec o nomi c a 1 u e whe n j: o mp a r ed w it h e m p 1 bye r s and 
emploj^e_es_'_ susta1n1ji^_ Income requirements; and, jji which levels of 
employment ha ve decreased. .to a.mjnimujn percent df prevlbus 
employment, over a reasonable statistical perlod.of tlmey Such 
occupations may be dls^cer;iecl-at an -earW _^ta_te In .minimal growth 
dem^d - compared with all other occaP%t1on5_;_-_ and .dljfrlnutlon^pf 
wages and salaries.. Other 4naicat1ons will be noted .In the workplace 
ahd;jbb siscurlty of ismplbyj^iss. " , 

Obsblescent-''0^ccujpat1bh Thbse -i<^^ which cohditlbhs described 
ander.bhsolete can be forecast within a reasonable statistical time 
-for § x;a m p 1 e.i 5 _ y e a*r s jn 1 n 1_m u m S jyrn - be c up at 1 b ns J? a y * f 1 r s t b e 
discerned 1n acci3pations_chiracteriiefi by^^Jbwer: grpwtH Lnumbers 
e m p 1 ixy e d a n d / or. co m p e ns a 1 1 on _1 e v e V5_)_ c P a r e d to the a v e^ra 9 e 
growth of all pccapatlons. A signlfldapt Indicatp^^^ 
related education and trai^ilng requrfements i chang^es. Jn_appr_opTl3te 
sciences, techhblbgle^, and arts. Assessment pnd evaluation of thes.e 
cbhditlbnr arid other Impacts will enable the analyst to Identify 
obsolescent occupatlbris. • 

Current.Occupatibns. .Thbse fbr whlc^^ there 15*8 strong^ iirese'nt 
and foreseeable requirement ^ with associated ecbribmic benefits for 
employers and_ employees^. Sjjch pc_cupat1bris ^erierally reflect averge 
or faster than average growth compare^ to .all bccupatipn 
of these occupations may no.t be In the patjis of advancingtt 



technchlogiFS, scieitceSr arid arts - demand miy be ba-sW upbri 
conditibhs' hot affected by or iplnlmally affected by sDx:h_ new 
. developments, or, the need for such, bccupati^bris may be tahgentially 
Improved by such changes. Ecbribmic and other coriditibns> support 
reasbriable Ibrigevity of these occupation^y' - \ 

£jner_g_litg Occupat l o_ns,_ _ThQie _foii_wh*i_ch»_new_ ejip^loySiLe n t 

opportunities are. welJ evidenced tbe c banging patterd^s.of 
business, commerce, industry, science, technology^ and apprjxprjate 
arts. Such occupations generally_do not have a well defJ\nfid 
ocQup^^i bhal , title, or qualification and employment 
c 1 a*^ s i f i c a t i J) h and w a g e s t a n dard s . Th e s e a pp ea r ra t he r amb rp hQj|Js , 
but, sufflcveht emp^ bynient Is/ occurring to lilehtify th\is, 
^ bccupatlbhal area. The 'Kunibers of workers eriiplbyed in this emergfjig 

* pccupatipnal area are_1 ikely t^^ grbwi ng at_a_ rate substanti al ly 
above th e a v e i^a g e of a 1 1 o c c u p_a_t i oji5 j n e_w.. edu c at inn a 1 a nd t ra in ing 
program_s_ are being estab_l_i_shed and demand exceeds supply^ 
shortages are clearly evident. / • _ v 

Eaergent Occupatibns. Thbse fbr which elrly ^end$ in\ 
, rfe s e a r c h . a h d d e v e 1 b pSe n t , a li d the e s t a b 1 i s Hm e n t b f n e w I 

* i n d u s t r i e s I b u 5 i n e 5 5 e 5 • j: omiae r c e , a nd p t He r i ncbne prbduc i ng \ 
a c t i y i t j e s ey i d e nee needs which re gu i re s u b s t a ri t j y e q u a 1 i f i c a t i b n ■\ 
and _1_e_ad Hme_preparatjpn by _ educational _jnstitu ti^ emp1py_ers,_ and 
wo rke r s iBip a c ts Jjpo n the wo r Ic f oxce _ ey j de n ce needs f o r s u b s t a n t i a 1 1 y 
different ; w o r jc_ _ s Jc i' 1 1 s and ejiu c a t j o_n_a_1 _q^u a 1 j J j c a_t i P n s . 
Employment •placement, and wage and salaries standard^. Jiave tp 
be_ revJs^ or d^velo pied, iuitw^ Evidence _oljire5ent_and_ fa tare 
requirements for these emergent occppationF first appear.- for 
ejwflipTe* - in research and develbpment prbjects, fonnation of new 
br*, substantive changes in existing ^ industries, businesses, afld 
cbmmerce arid other majbr areas of employment affected by the rieed fbr 
such bccupatibris in meeting predictable emplbyment requiremerits. 

CbNCLUSION . 



Hbte Iri the absence of any off ici ally ,Tecbgrii zed system fbr 
assessing the currency of bccupaj:i oris cbmpi^sirigT>.the riatiori* s 
b c c u p a t ion a 1 infra s t r uc tii re * t he s e d e f i n j t i b ri s'^j a v e been des ijri ed by 
t he a u t hor a nd wi 1 1 be f u r n i s h ed to c o n t e mpjO; r i es, ;v|b r 'cbninient arid 
pub1 ication. ; -^^ ^ . . -> 

I ■ ■ i ' ' . . 

_\ __To__tbe_ extenL_pos^lble_,__tbe__a_athor will correspond with ^ 
organizations concerning suggested change** 

In the f i rial *develbpraerit , it is the play of the market place 
that will prbduce su^ch defiri_itibris arid use these in prbmbtirig and 
mairitairiirig up to date^natiohal occupational infrastructures; 

' Npte_2._ In_tHe_ interests of ^romotjn^ disciu^^^ analyses , Snd 
d e ve l oj) m^e n t _ of jia_t lana.1 ly^_a cce ptJibJ e_ t e rm i n o 1 o gy i _ re q u e s t s f p r 
permissioTi to quote from and to reprint this material will be 
cbrisidered. 

Address: B. Oyde Helms,, Jr. ; 

■ P. 0. Box 1650 f > 

Dccupatibrial Fbrecastingi^Inc. ■ 
Arlington, Virgiriia 22210 " 



? 




House Cbninlttee bri Small Business 
Subcbmmlttee on Oversight and the Ecbhbniy 
__ May 17-18, 1983 
Mr. Helms - Exhibit 2 



Excerpts From*OFf' 
Occapatlons DB-I \ 



Tt ^ ch'nblbglc a l 
Occupations^ Fe 



CQi?yr1ght_- Occupati 
Forecasting^ Inc. June 1981 



NEH.OCCORATIONS FORECAST 




1. Hazardous Waste Managenent 
Technician i 



2^ Industrial Laser Prbcess 
Technlclai} 



3^__I_ndust^r1al Robot Production 
Technician \ 



Forecast Estimates — 199g 
Jbb Demand Salaries o-' 

i-_ starting K^i-Range 



Forecast 
30(^000 



360,000 



400 .000 

4. Materials Utilization Technician 210.000 

5. Genetic Engineering Technician 200.000 




$15,000 $28,000 



$1^000 $25 .000 

$24 ,000 
$24,000 
$20,000 $29,000 
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(5. Kolagraphic Inspection • 

Speci al 1 St ^ 160 .000 $20 .Odd $28 .000 

* 

7. Bibnic-Electronic techrficlan 120^000 $21,000 $32,000 



B. Battery Technicians (Fue*! Cells) 250,000 ,$12,000 $18,000 
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3: Energy Conservation Techhlclaii 310.000 $13,000 ^ $26,000 

10. ^f^sf^g Rehabilitation 

Technician 500^000 $14^000" $24,000 

11. Emergency Hedical Technician 400,000 ^16,000 $26,000^ 

12. Geriatric Social Techhitlan 610,000 $15,000 $22,ddd 
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L 1. Based on Implementation by Micl-1980s, 
2. 1982 Dollars. 



Excerpts- From OFI Copyright - Occypatipoal. 

Qccupatlbiis DB-III • . ^ Forecasting, Inc.i August 1982 

^ ' ~ 

NEW OCCUPATIONS ' FORECASTS , ' 

Computei^^4ftterfa&e ' - - fpripsst Estimates - 1990 

Occupations^Operators . . ' Job Demand _ Salaries 

Forecast Starting MidrRange 

A. Technical -Industrial 

I. Cd■^)u^ter Graphix^s -Technicians 
Terminal Ope^^atbr (All Divisions of 

Graphics, Conipositibri, Illu^stratibn, _ • 

Art) ^ 150,000 $20,000 - $35,000 



2. Conpater Drafting Techoiciaftr _ ^ ; , 
Terminal Operator (CAO-CAM) All Areas > 

of Design and Drafting (Technologies, » _ 

Businesses, Sciences) - 300,000 $18;000: $30,000 

3. __ CoBputer ^ ' / 
Tech_nJ_cian:^6pmguter Assisted^ ' , - ; 
Tertninal O^jerator - Design, testing^ . . ' - 
Evalaatlon ' 300,000 $25,000 $40^000 . ' r 

^ ^ ' • . ■ ^ * * ■ 

---------- • 

4. Conputer Assisted NamifactUf ihg . • * ' 
(CAM) Technician Factory Onsite « 
Monitor/Controller - Robots, FMC, FMS ^20,000 $30, '000 $4t),000 
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D, Office-Buslness/Coirinerce — 

1. CoBput^r Terminal IjifofMatlon 
Phocessdr: Text, Data,, Graphics - ' 
Applications In Offices,. IhdustrleSt 

Institutions 270,000 $20,000 $30,000 

2 ^ _ _Coij)u te r Te nn^i ha 1_ D i s t r 1 bu 1 1 y e 
I n f 0 r«a 1 1 o n_ P roc e s so r:_Electron1c 
Maili Electronic Funds Transfer^ 

Information File and-Retr1e*al , 

Telecdiniiunlcatidns, Teleconferencing 140,000 $20,000 $35,000 

C. T e chnical - Industr 4a4 - - 

5. CAG Terilnal Input Artist 150,000 $18,000 $25,000 

6* CoBputer^ Nddel ling and -- --- — - -- — - — 

S1aulatl6n»Techn1c1an ^ 300,000 $25,000 $30,000 

7. CAD Teralhal Product Engineer 450,000 $14,500 $27,000 



9° 



8. CAD Teralnal Parts Cataloger 125,000 $11,000 $17,500 



Excerpts From OFI 



Cpgyright r Occupational 
^Forecastlngi Inc. August 1982 ' 



FORECASTS OF^ NEW OCCUPATIONS NEEDED THROUGH 1990s 



New Computer Based 
Sbf twar^-Q£^4jf)atTQflS 



Software Writers (All Fields) 

Examples: 
0 Coeaerce S Busihe|.s 
d Ehglheerihg (All) 
0 Pl^yslcai Science 
0 Social Scl ence 
0 Medicine 
d taw 



. Forecast Estimates - 1990 

Job petpahd^ Salaries 
Forec^t ' Starting Mid-Range 

total : ii^3d.d0d Jobs 



See following breakdown by' fields. 



Note; "S/W- Writers" Is a new concept originated by OFI,- The coficept - as 
described In OKI literature - treats with the needs fdr applications 
ahd/dr dbject to&e specialists^ many of Whom will be entplbyed as 
artificial Ihtelllgence'prbgram "authors." (W. Clyde Helms] 
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Page 2 u Copyright.- OfoUpatlonal > ^ 

Occupations DB-II . \ Forecasting, Inc. August 1982 

A, Software Writer s - Corfcn c rc e I Businesses . . / 

Exa mples.: ^ _ 

-1.- S/W Writers _T Busi_ness_Managenf^t ■ — '^^n aaa 

t Automated Office Operations 150,000 $25,000 $40,000 

2, S/W Writers - Marketing: Tele- * " ' 

marketing, ^hole^ale. Retail S - _ -nn ' Un nnn 

Supporting Information. Bases^ ^ 200,000 $25,QQ0 J40,000 

3* S/W Writers Financial Managemenjj^: ' ; . 

EFT, Electrmiic^Mail,_Teletext,_8anlcin9\ ^ ^ J,^^ ««« . io 

Securities, Rea^ Estate. Insurance .160,000 _ $30,000 $50,000, g 

' ' ' \ * . • •■"*," 

4, S/W Writers - Publications:. Computer - ' ' * 

Assisted Informatiori, Retrl'eyal, Cbmpo- , 
sition. Printing. Electric Recording, . 
Viewing, Teletext. Cable TV, Cassettes, „„„ 
Optical Discs. 300,000 $25,000 $40 
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Page 3 _ , q 
Occupations DB-Il • 

B, Software Writers-Wanafactaring Prodactlon 
Examples: 



Copyrlghx - Occupational 
Forecaspng, Inc.^ August 1982 



1. S/U Writers - Production Facility 
Dcs1gnj; „Prbduct1 bh Systems taydut 
(CAD-Coniputer Assisted peslgh), 



2 _ S/0_r i ters - _ Compu t er -Ass 1 s ted . 
•Manufacturing Operations (CAM) , e.g. , 
Foundry cast1ngs^-n(old1ngs,-fonn1ng: 
Machining, Assembling, Testing, 
InSpectI bn^ Fl exibl e Mahufacturl hg 
Systems (FMS}S Flexible Hahufacturlhg 
Cbmplexes (FHC] 



180, dob \ 



3 . _S/W Mr 1ters_r_ Industrial Management 
,(CAM/CAD): Inventory Management & 
Automated Operations; Receiving, Storing; 
Transport to,-Manu factor^ or Process S 
Sblpiiient. (*Parts Oh Demand System" 
PODS) ! 




$35,000 $75,000 



$30,000 



$50^000 



$25,000 



$4d'^dbd ■ 



dFI_{at'a_Base:L1st1ng_ terminated, here. 
These furnished to The Congress as examples; 



V . ■122 ■ . • ^• 

Mr. Bedell. Thank you veryjxiucK, Mr. Helms. 

The noncompatability of data from the Department of Commerce 
current, iX)i)ulMipnl surv^ the Directory of 
Occupational Titles is not new, is it? _ 1_ _ 

Is it your_ view_that tJ^e^ rapid economic changes rendered this 
iioncompatibiiity more significant today than it has in_the_p§st? _ 
_ Mr^ Helms. I would say today that given the cbrtaitions my con- 
temporaries here have described the _ur^en_cy^ fpr cuf- ' 
rent reliable data has never been more . severe; We have the mcwt 
urgent jieed in the history 'pf our cpujitiy for curre^^^^ 

Mi-. Bedell. So you do think it is-more significant today? 

Mr. Helms. I certainly, dS, sin Mr. Gordon testifed here a few 
minutes jago th^ if \ye don't: move fonvard-r^a^ for 
paraphrasing _hi_s_ remarks here^with new technologic, ttien we 
will lose our economic viability, our conlpetitive edge, in interna- 
tibhal cbrnriierce. j _ : ' ^ _ ^ , 

Mr. BEDELt. You project 4D0,DDD industrial rqbot production t«ch- 
hiciarisjn 1990? =■ 

Mr. Helms. Yes, sir. ^ _ ^ . 

Mr. Bedell.' What number of robots in use at t 

liir. Helms. I don't see tliejexai^^ 
controlling here because a^ has been indicated in other testirhony, 
l-obots are riot individualistic, selfbgistrating devices. For example, 
. '^ven the robots we have:today iriclude s^risora such as radar, inira- 
red and sonar! And, jas Mh we now have robots , 
very well advanced in visual system^. _ . : 

Further out, robots will_have computed brains. The intelligence 
of a robot is in the microprocessor, arid so the speed^and ,ex^ 
rie$s at which jwe ernplby robots by whatever drfinitipn will be con- 
trolled by the speed with whieKthesg advances aire accomplished. 

Mr. Bedeix. Do 'you expect that to be rapid? 

Mr. Helms. I certainly do, sir, _ i _ : , 

Mr.' Bedell. We have, the Bureau of tabor Statistics commg 
befor^ us tomdrrbw. _1_ . : 

Mr: Helms. I understand. ' ' _ X : ^ _ 

Mr. Bedell. If, I uriderstbbd your testimony porrfectly, you are 
somewhat critical of some of their figiirjes iri particular. _^ 

Mr. Helms, They are ;quite aware of my critjcism. Sonie of the 
remarks i have made here have beeri_ preserited jn semin^ for 
some of the highest level officials in the Department of Labor, arid 
for a substantial riuriiber of bfficials in the Department of Educa- 

Mr. Bedell. If you were sitting as I am,. as chairrnan otthis com-^ 
mittee, what procedure would you recotnmerid iri terrns of tiyirig_tp 
investigate their metJibd of gathering these figures and their pro- 
jections 4;hat they have? ^^'"^-'-^—^^^ -- — -7- -J» ' 

Mr. Helms. There are Presidential Commission- reports, and a 
National ScaSemy of Scnences report Jthat_dbcurne^^^ 
cbriclusively the statements and the criticisms I have made here. 

Mr. Bedell. Whicli:.are? _ __ ^ l, . ^ ^ -hxtt r 

'iMr. HELMS.-The National Academy of Sciences report 13 Work, 
Jobs,. and Dccupatioris."_:__ /. . 

Mr. Bedell. No, no; your statements of criticism. 

Mr. Helms. Of criticisrn? 



EKLC 



Mr. Bedjell. I uhderetahd your criticism of the Dictionary, that it 
hasnti>een updated. j _ ^ '' 

__ Mr. BEa>ELL. But in the tfpreau of Labor Standards reports that I 
N^ A^ey say there wLll^ so jnany pec ole engaged in operating 
filhhg statibhs and so many people er iged as janitors and so 
many j^qple as secretaries and so oh\ a this is what fhey would 
project iiiix):thei future. D^^ 

Hei^. Yes,i^^^ • ^ , , 

: Mr. Bedele. Do the reports you talk abdut qu^tibri those statis- 
tics Mid how Jhpse are ga^ >_ ,.. i;: 

Mr, Hiijsfs. To the exte^ thOl^ statistics furnte to the 
Q)ngress on occupations, employment, and unemployment ar^ af- 
fected by statotics cdmpited by the Departmeht of Commerce Gur- 
rent Population Survey Unit;--tiiat infbrma^^^ 
_ The National Cginm^^^ Unemployment 
S^at^tics publish^ a report similar to that published recently lAr . 
^hel Natienal Aca^^ of Science^ . > _ 

Mr. BiDH^i i would appredate^t if you wp^^ 
It would be good if w^ could have it before the Bureau of Labor 
Statistics, - _ 

Mr. Helms. I will call you this Afternoon. 

Mr. ^EDELt. You indicated alsp that you thought there was going 
to be sigiiificaiit , reduction in white collar personnel aiid middle 
msmagement peofde. _ - 

' Mr. Helms. Right; '■-•■" ^ -J.-- . . 7 

Mr. BedeJ^^ fewer layei^ of 

management Xhah we have .for sirmlar thingB^ arid I therefoi-e 
would .thihk there be some legitimacy 1» your statement in 

view^of the need for us to bebdme comf^titive 
white collar wbrker increases your^cet to some :extent. &5 do ydu 
have ^y documentation of that,lbecause*^bri^ bf the projections I 
think % the Bureiu of l^abdr Statistics would be that we will see 
an^^ increase iii th^ number of w_W cbllair-joT^ asjwell? ; 
„ Mr. Helms. 31ie3usines9 Week of Ap stoij is titled: 

^A^^s^Era fgrMMiage 
Lliis country who are already eliminating midcUcLmariMement. The 
reason for tl^^ is that In the automated ofGc«3, the in- 

formation presently generated :a1; dpei^tiri& levels, arid passed to 
middle mariagemeht bindiadsyi^is now ava^able in the automated 
equipment^d computers dir^ftly tetqp raMageriierit chief ex- 
ecutive biHcers. So we can leapfrog„*o>^ middle managiimeritT f ~ 
commend this issue to the attentiStr^^^^ coriiriiittee. * 
[The article referred to above fo!j0TO:] 
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» oonpftniet. t^l dly af ttr,' 

t DMiatr^whoM functioa wia .to 
torn the. policy deduouL ottop. iiuuiage> 
nwnt into the doUara and cents of reTfr> 
_ nuea--gnn!r_evuk_£utc&. Mi thev Inac^ 
» -t)on chang«d ;B(ure^ and /more, they 
^beanw coUflCtQcs of infoiitiatiQn« which: 
they t>icn .analyzed, interpreted, and 
• iM^uked Qn tp_ top executiyet. The ictaff 
-utiddle manager did; not Jim anything: 
He'wM^inerely aupppeed to^adviiR othr 
era on stntegie^pIanBing, maricetjnr* CQ* 
Kineennf t_ and_nMUiu2jur^^ 
that posltidn he it;nduad^ tame to domi- 
Mte the line opeatSmff thjU^licsdoe^ 
a»4 soid -the ffooda and servtoea-that 
' brought |n the_cpinp|njr*s doUarj.. ._ ._ _ 
-Suddeaiyr that-ia iMinff rturned upsMie 
^wn. The_onrQ9lw7 electronics rerolur 
l]oai^-chaocuw-the.ro1a^^)f the rak^. 
manajier and lorang a. radical reatrw 
tiimg-ot flie-ooiponnba's^Biddle^viiks, 
ahiinl dng Jh^m^dhstioUy^ the bat'' 
managed iwwp «iwi y Jn ftt aa'the^fayfai- 
trial revohition chang ed hier arda ea, md - 
SalntedJahor^-rnSgnedpcl^Qd^rcea 
and abated widespread so^^i^ jp^ 
cholDgjoil l^^oo^ Jha -tdKologii^ . 
revoli^tiSn^ is producing pain and stain. 
TbA mifiaL^pttct A^vo^ UiL hi;. the 
middle. inuager, who.fy^ically eans- 
tSSfiOOM |8D»0QQLSidUi)&ihe^earGer: 
upheaval, the woes ovetshaddw^ren the 
n»et J^kjicng^ prbm&Mi ol the .ftttbn. 
^w w MPawT/ Irenically, many of those in 
the Jinl_8kMiiM3L^1i^ 
ceived the nagnhnde of the rerolutwn. 
it started wjtfa modest, mbdeniiaatiott of 
bookkeepmg^ dwT<»--<the 'pordisse ,of 
l^nipQtonL_f or . dato procnajn|f-Hu^ ' 
quj^^-gathcred steara. Now iiis bebg 
fwlttlby hard tboas. As xocuo 'mga- 
agenMMe4hat.mach^ the infbination' 
opee gathq ed W middQe manigOT can 
.heohtamed^iiu-V*. lesa^Mnshreiy.'Snd 
more tboroag^iy by compotera, they 
bare.beguii.to vieW manyinid^ manag> 
— - • •^imdwit." They look on the 



nUddle managenjCTt ; y'-'s 

the oteolei^ imii^^ 
; of theJniddleia^^ 



Vky BeUcxm they^i^it oeiSed aa vast' 
opat oenteis, eostzMtinc littte to j^nfits ' 
and mneh to orerhead.^^Where imcfr thqr' 
«|geriy : added .to ^ataS. as' ; symli«ds;;of : 
tbeir^ power, today (hqr envtooaly eye 
Japaneae o^pemnrs nHboaU along rnt- 
Sed^thaHeiB msfint nlo^e;^! -.--"f ' 

lha tatti tiide iBjihcnnnirap & <^ 
ment-patterns. £agaw.^ Jen^igs.^- a' 
^esi^ st^Behtgsn State Unhri^ty;'; 
es^tes .t hat o n»thira<ifthe^iOd laxj^; 
est U. S. m doatrial cqmpa^ttjin^paxing 
manag enw ml; a n d ^iere sre^.dear^igBa; 
that otfars wiD fo Boiy; Thf' Bttrean of. 
labor. SKfiSo^ plmA4meropIoynient 
amoof . mam^atsjind , administn^ori in < 
DO&&cm^dna^.aLito'&{ghtf^]«<etf 
since Workl Warily: An d that does'pot 
faidndft tha'tfaaiMMWfe ftf rwp^j^ 
aooeptsd. eatfa-. iet it mui mt » - or ■? opened 
■tbebr owithmtMiSM^v^ 
•'■ Ta bet- sqp»;' thet-a eme: l e n iw W lias 
cgnte^tod. to 'cajfeii d gi>t' Bt^jmbUifB^i^ 
slotr econooiie^iprewtiirisJIk^^tOkbfr'a 
&ct AtW^^Om^m^ t|ie;^ueQK TiM 
avenge aansalzato ^ the daeade wiU 
be__<miy 2S^^lmeei»^E to . ]^^_ 
souinesJnc. wnpetition.fe)ra-i^>rosd is 
increasing, too. And. execatfm are real*. 



[:hiE^11t»tQq^thsjteanntrjBite^ 
^^niea iriy lurrivejthirough the rest of the- 



Eoonomi& neoeaifty isnd, technDlot^ 
fwMjy^ tbuajoomb^^ tMqtA per* 
manent /madS:Jtm' unddle^rmanagent:' 
AaA some ;of . the biotdin^^ ; of 
vthat'aiejbegiimittg.to,dMrge:-.c-' V--: 

^bmraod^' broad^ ^formation gather* 
teg tadjo^'letjau flow from ah^ floor 
to-e]&»euSye «a^^witlioat^the'edidngv 
xnonitoringr^ and aecmd^gneudng: thiu 
bas^ been the.mBdle manager's^ fooetioni 
:dlj ^ ddte ^ managers • who .survive ited 
^ t hen r ro les efp a nriw^ and th^l^etioor 
.changedrGffM ndiato, not speeblists.' are 
Me^^j a^^gtt tea^ifeyd sdhsti^ 

.to^^dss'^ whc^ ar^lfind^.r laf£ 
' harde&tqlcSmb^jA ,eoq)ormta^)yraml(& 
are ' flattened, .wfthj'fmtf J^ 
an mohtlatm movea'sad'Iowc^ ex* 

aMsc]»^pIaeeJu)d.mannSctar&gZde^ 
aiona-.are:mada by^fixst^ 'mana gers, 
wjh6se.,poiw^badJ^ WL 
Foreman- new:, senre tov phflota^v roWe,- 
maus&gl.bt^iu^edni^ted^lma^ 
manding worictfs^and. k^tbbg m 
nane^ 'engfneo^ 

ageiv4nto istegtatod bpmthvr tMunaw<^ 
aBmaaesa adocatiott jWflli foca JaasTcn* 
.sria lys [a , ^4lnandai msnettvers; : «nd 
^ gam eamanaMp^'aad • mowi^bB tsieUng 



oinafactot^/^raarketin^siid ooii)pit& 

Tfiaminc^idll beoooM? aa S^wrtaat aa teP 

.tfiltntebig..-. .J^^j^^^j^^^ 

netrastbeirbealtfaaiid'r * ' 
am Ib^'Ka^JrilLJ&Kl „ . 
ipatetafa their ttsodaids^ - 

fpnUana anT refleeliog the 
.caj'devstMiQa of iUi groop.- 
o Middle maoagen, triM have'tnd^ooi^ 
aDy been V>U»saIfy' cooaervat^ may 
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.ning to m tlwt organiutiom and cti> 
tiii»8 mutt^overhaD^d^ahd^vttti^ 
built. ^^ndsed. Jiejping companivi 
Bcc6jmppi1i..t]i&.j|)pea^ hft.r^lai^g 
strategic planning- as the n«w jn;owtfl 
businnaA of iuch J!)ig CQitsulbui&- as 
McKinsey & Qo, .«ad Boor. Allen ft 
Hsroilton Jb4 "Ini^incbtatibtb^^-fliakihg 
a stimtegy happcrH-is increasing^ what< 
CQMUlting U.iiJl.abojit,'! aays^JohnJU; 
HarriSi-B. Boos;AUen. senior: vfcepresh 
^d«nt.' "CQiQMoia iiave.had .to.l»lhiDlt.B'. 
lot of^the ^ings they've done over the 
latt 20 to ao.^mjti.adding BtaA;:jnid' 
die '< management, 'and antlyticftt jobs," 
9*^. Dankrl i(..(jlaBn.«rlQfi(Hay. Muiagi^ 
ment ConsaUanta. "What they're saying 
iv, i Wa wMd lo do withcfi^^^ th«M Jhrngfe 
i1ie>e^ion is forcing us to do without 
lh«n^ lAnd W9*U without 
Uiein^ UM^futiue,*". 
;TB,lJinrNino«a11mt"view^i^ 
jSMCOtive^ suttes:". Declares Rcofr^'C. 
:MePl»rion<i retired chairman . of ■ Dana 
'Cwpc:/^t£ber. fat-ii4not-goi8g to ( 
'bitc fc.fr; E ycn >ithj_air economie. npl 
:;BKrease3 co m petition-roeans-eyMy^' 
iny^^oaunta; ' So cut* in vmiddlei-flia ^.nr 
itncnt^SSsi-of ;0&Sne. corapamea^rang^ 
\^', tor mam]e,tnm at Fratone 
and {^w p ZeHer6acH t4^fL«t ^irya> 
ler, an not Ukelyjo be revto^ Indeed, 
th^-jdigfit-deepen. l^--' \-'-^ 
p^Even industries aatjdpa eng - ste aAf, 
vSKeitjIa(nz;{TSKtlLlian.sla&^ sttff, 
l^moo.i^oton, and MobS havretit plan' 
n&g aofroaricefingiJtalfi^wl^ JQooa^: 
^wi£ .demand-growth averaging '3% per 
yeai«rdmniJ&sni^ {h^iQia JSSteiaad 
Starly 1970b— trimmed total jn^nagement 
byraboutJJS&^&Cergers have^xesult^^ 
still more redi^na.- AlUed's^sUIabce 
/«ith BeadbLajid:Deddet(^^P 
with Gtict, S«Tke^ for examph^ have or . 
:j>robsb^i wGOlii)^^ of' middle 

•naaagers stqwrfluoufc^ - 
JjJhoee wfab.nunaln find litde aecoriQr. 
918taad-o^serriDg aa monitors of opera*, 
tfons^: «b|ff n»i^^ are ^owisemnta 
of- the diviuow they mied, aikl they 
must Juatifif their. existeoce. Ttie new 
(otporatd-hooea actnal^main^-sen, or 
scxvfoe' products, and. are rgwarded'On 
how- weU- fl iOe e'J oSa a r s-dobe^^ ^ 

l OeOs will b« a deo|de, inJHiidi 
manufmctcring and &« -Opera^ona' siQ 
Vt streasad midiriDora thair te'tbe;bst! 
ZD^yean^L jmlea Jt66Btt-S..:Ka|AB^idean 
of Garaegie>BAQon UnivaBi^a^^radu^ 
ate SchMlbtliidBltzU'AdffiiBii^n^ 
Adda Jadc-F. Rdefacrt^^iMBidnt df^ 
B»nswidkika]i^ .;^fl^Are been nsaidr; 
Ing ; botdO^MiMn aa if ' thqr^. created 
voUth. LT. btt^EMs Juif toJRa]ci_ffiQrB 
bcaoB nther than coont them semal 
tiines."!.;^ 

At some oompaniea tj^^tfent^noite: 
have been put into actionTGaienil Elec* 



trie Co/s new. dtalrntaa is John P.^:Weleh 
3iVaii^ngiM«p Jwhd bulU the ebmpaoyte 
pbatica busnMBB, _Pickediby ' his ^prede- 
' ccasor^'^Se^said- JoneSr rB ffnandal ex* 

Srt who had raade_a cveful study of 
e 4echiiologiaL-oecda ot'the futtti«.. 
Wejch wu choMn; becai^^ demon- 
s&ated .. entrepreneurial- ano^^hnld^ . 
abiUdeai Cenerat Bf otws^ Corp/s presl^ 
fiiit,^^ James- HcOohald,^^ otaihr 
engineering :and man aph^ sidlis-m an 

.effoclio' imt»ove car quality^ _* 

J "HieM Jeadtf* ahar*^ a_oommon back* 
ground and-nhie_system:-Ther- 
operating experience, and they |vivesue> 
dMdid.JKltha'iia«:envirohme^ 
>ting new tiechnology ^to products and 
forging^hliW' aiid vhitefiblfi^woHcen 
into ' teams. They rvspkt accomplith- 
sien(iiM_praiaote-aooQrdihgiy«: Typieal 
it Janes A, Meehan'a rise at GE (box). 
l.if Jleebaii JaJhf _ jMif. cnpbi^ 
less accompUshed; manageia ar^ viewed 
ef¥rfnieiu'_^nt^ we^; of auiim&ff 
'teontnflLof 'Voneywell'a compaler^pet^ 
tii?n^yi!»OHiiriB^ Renier 
lopped oif 1,371 atatf aod-other nUddle 
nini8frt.:S^:Reoia^ "TIms«^ are Itro 
ways of ^nanaginy One requires a lot of 
usetes Btafl^^and^tbe other lleUi^eppJe 
'db^theli-ibba.andteU you whatccpertise 
they.need._ If ypuVe^got a_Btaff that ja 
etther^.tzying^ to-do .thavlin^Joh oF has 
turped_into.a'large j:rptip of sMnkeep- 
eriryoa jiad^ttergetfjd^^t staS." 
1; "Pe o ple who make dedsknst not ree- 
o mm e n da t iooa^-are-^ the,^^<»nhr . ^mjddla 
manag^ cufrently iri ydjam aaa, reports 



X- Gera ld 36h mons,''-pwident.w.Haii<^ 
Assocutei Inc., a New Yo ric-ba sed exec 
aiByaijeeruiterl- Xven' HcKinaeyv'^oe-rf. 
the management consnhants famous for* 
H&Kig:KBAs;i&ihE^^Jts recritfifiig to- 
CUB from' basbisa^Behools tojlndttstix ^ 
pii iii Nl i i Jta-Mia. fiut-cultuaa^ Jatd 
tio d)aiige;.;inhits Itattle^ beeome^nore 
Qcrapet^a^^,Xen»_ CocpL^. 
Itgfat ite ratrendMd;qrBtBm.''ICiViagm 
ire still reloetaatio oM thdfc iiejtfouiid 
anthqritr for' faar vof ? bi^' seoood* 
Io<B8ed.__&Dmthn^ 

iam Fv (Kai4^' retiiito a ,IiM vk^pttii' 
denf v a fiHs f fn g ^6?er. a' pridnf move 
beeanteJt'diflered^&tfo^tbe vM^of the 
staff man ^^lOOM/made ira^ .dect 
'aiana. "I S co tp oeita jcoitoy duu^ is 
httge;" GhVin admowl edgeiL il^:^ : 
- S o iv en w^B^afa Sl'f^^iaziia Jfi; 
msaBffBts.that there ia room onlyfor the 
^fbeOv. Jhacuihe mt^^^J^Sj^]^ 
gnaraatM inetapt' 
to miika dedfekna 1 _ 
.to make mlsfsV^p, and n^difle ^.^^ , 
inst ,tD, jiea: ;ei;!^tfiai^aasi:are-&e' ' 
fore they embr»ea tha iMfir> 'ratBDomy. 
Asked tQJake_neff KskiCthnLfaar 
sals if'^heir perfornuxioa.faw ojK>'Cm 
managers- whose specialUea'.are^n ^ 

. si'ECiAi.nEPorfr ; 




Ypk might MX I fed r6oU«u« like 
Tin .drifting' ml flfM^ag^" . ny» 
Jack/L. Shao&felt.'4&, who wu,^ until 



•trooit dsmuid have. to_won7._Sbin B_. 
OneWi director oC-daU prooeuiuK at 
M^ed^ Mutual of CleycIaAd Ixic^^a^ 
bcrty notes that "even 4he eoimmter jock 
' op Ipnjcer. immuM. I un_ia|er_thaa_ a 
-lalM district manaser, but ^th of us 

" til ^-anj^ die by our perfprraance.'* 

-ta)YUJce goM^ieosiOBa today; nunag* 
ers mttstdttl wit h yverai isso est in chd- 
Inir-the mteno^bnalizatioiuof -their mar- 
keta, c ompl ex ftnan^liSDaac6Bns^ aDd 
the^impftct-Jof-tecEnoioi^ on-their pro^ 
.ucta. Technok>Qr changias the 

yet^uiatunLof and-need-f&r.iniddleHmanf 
sgemcnt jobe^ . SaM ataff in bdustrift 
rattgihg.^i]i hroKcngcs to i^arm aaiaf' 
tkals are, or soon will be, coorjtdng 
their_ffiGopatenH<Tfatbec thaa^thc^r. manr" 
ag«n— for prions {nT^otory, and max^ 
ket Jnfttra ttaSQjSjlWlU>_ Jesa papnrwpric, 
saleelninagefs pM cover la^O' terfito* 
nn.and get.fa^tf _feedbtck_M pexfor* 
nuuioe and pitibleiBa..SiinilarIyr eompat' 
eisaided' desifir and _mamtfacbi^c 
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Mr. Hin.Ms (coMtinuin^), I chiiired a discussion panel in the World 
Future Society Fourth Assembly about _a_year ago/ The discussion 
panel included such authorities as the provoj^t of Carnegie-Mellbh 
University, the director, of Advanced Systems R^^^ Laboratory 
at Wang^ Corp., an American Telephone & ;Telegraph official and 
others^ There was agreement that office autpmatidri will have very 
significant impacts on white collar workers. / For example, in office 
ec|Uiprrieut such p the word processor, whicH is projected to^ow at 
,the rate of about 35 to.40 perient or mor^' per yeaiv we haye ah 
operator for which we don't have an appropriate occupational title^ 
This operator for example — :now titled secretar^^— interfaces w^^ 
computer and processes all of the inforrhation that goes into the word 
proces.sbr and is stored on floppy discs. 

We can store up to ^150 or more letters' or pieces of correspond^ 
ence on a floppy disc. That is going to eliminate thbusands of file 
cabinets and the jobs of messenger^ and mail clerks, and people' 
like that. These lower level employees are being: jiispllaced as \^ell 
as the middle-management executives by ^office automation^ 

We have teleconferencing. We have Telecheck. We haye electro 
icrnail. These electronic systems will eliminate many tens of thou- 
sands of white collar jobs. " / : __ 

' Mr. Bedell. I don't know this, but I think the Bureau of tabor 
Statistics would probably testify their /survey wpuW 
even though this is claimed, that their/survey indicates that this is 
not yet happening. Therefore, I think' as they, project JhihJ;sLthei 
wbuld njot expect jt to change particularly in the fatxire. If that is 
their statement and if you feel the >yay you do, wdujd ypu beljeye 
the problem .is that it is happenirig^d they are not detecting it, or 
would you believe that it is something that you _thinlk _is going to 
happen in the future, biit has not yet started to happen and the 
projection, therefore^ based on the past is inaccurate? _ _ 1 ^ _ 

Mr. Helms. I certainly reject any statistics or any conclusion 
based on statistics developed over the past decade because what is 
happening today is without precedent. * 

This is a technological revolution^ and that is a calrh^t^ for the 
dramatic, dynamic, change sweeping the^auntry and all of our oc- 
cupations. My disagreement with the BLS has been published in 
national jburrials. . 

_ Mr. JRosenthal and I have disagreed in print in the p^^ 
Changihg Times, for example, and various other publications. And, 
when we look at the past— as the econbmist.Tpyribee I (quoted here 
advised— the solutions that worked in the past won't work today. 
The statistics of decades past Jare a vei3^_j)oor basis for extrapolat- 
ing aifd forecasting the events throughout the rest of this century. 

Mr. Bedell. So your complaint is not nearly so mu ^^ey^ 
gather_ their data or what their data shows as the fact that in your 
opinion, past data— — ^ j _ 

Mr. Helms. Is untimely. ; 

Mr. Bedell. It is not very accur^ in.Cdrecastirig what we can 
expert in the f4iture. 
Mr. Helms. Yes, sir. 
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■ . • ^ 

If. ^Bedell. YoU have rid great argument with the way they col- 

leit-their data and what their data shows? ___ 

^r. Helms. I disagree with the way they collect their data, too, 

sir. J disagree dh both points. . ^ 

/ Mr. Bedell. What is your disagreement with the way they collect 

data? . / 

/ Mr Helms. Well, as I've testified the current population survey 
data and_ the dictLdna^ of occupational titl^ have Deen stucUed by 
Presidential commissions and others over a period of decad^'. They 
fcaye found thjse data to be ihaccurate,janreliable. Yet the current 
/population survey data is factored into fiLS statistiiiLfiUdng with oc- 
' cupatibnal emjpldyment service statispog, OES statistics. Now, I 
don't know* to what extent these two dmerent occupation ^tems 
arid statistics influence how 4;heyJac±or this- but when i briefed 
some of the members of the Joint Cbrhmittee their coii. 

elusion was ''Garbage in and garble ^ut." _ _ _' 

I do have a flow diagram documents m 

was developed while^workiiig with a Senator here on the Hill some 
tirne ago. I would glad to provide/that to this committee if you 
should H^:e to see it. . | 

I_ tried_tp flbw_ Jhe_ iiiforinatibn ifrdm the current pqpulatioii 
survey unit into the BtS or the Dlctibnary^ or the Occupational : 
Outlbok Handbook. Given the fact #iat there is a histoiy of criti- 
cbm, by Presidential cdmrriissidhs^:I;;thihk we haw 
for questibriirig, to say the least, if not reigcting,_the occupational 
employment statistics being prdduced hy the BujiLau of 
tistics today. I think there should be a thorough investi^tion and I 
amjsurprised the Congress has not looked into this in the past. 
Mr. Bedell. But I- to still not clear how you would gd about 

such ah mvestigatioh_?_ ._ ^ __ ■_ 

Mr. Helms. Well, as i mentioned, wM-king iri collaboration with 
a Senatbr here iri a pre>aous::admin^ I looked at the^urvey 

questionnaires used by the pollsters in the Bureau of the Census. 
These are difficult to iiiteirjpret. _ _ ^ 

/Hie (5PU pollsters contacted about 58^000 hdusehol(fe_ljw?a 
628 j^pulatibri survey units throughout the country, dispersed geo- 
graphically baaed dh pdpulatidh densities. . 

-Most of the data is collected by telephone inquiries. They call the 
household and ask questions, of whdffi#y?I_ha^^ 
whether it is someone who^ really knows what dad is dding, wl^eth- 
er he is ah autbmo1t)ile rnechahic,_bf whether he is down running 
the car wash or-whatever. Neither the census pollster or the re- 
spphdent arejufficieritly familiar with occupations or jote. I recom- 
mend the committee evaluate the qu^tidhhaire forinat. 

FurtherLl was^dvised that many of the^pqlisters are not trained. 
They are not fainiliar witR occupatioM. TSey c^^ 
between the answers given by people who are really not conversant 

with occupations. _ _ _ __i _ . ' 

Other tenuous conditions are laid into occupations. The occupa- 
tions to which these statistics: ^e_ related is the Department of 
Commerce "200 groupings of occupational titles/' Those x)ccupatioh- 
al titl^ carihpt be ai_in the trade talk "cross-walked'* to theDicr 
tionary otOccupationai Titles. Neither cross-walked hbr correlated 
with the DOT. 
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Mr. Bedell. How many telepbbhe calls did ^bu say? . 

Mr. Hexj^s. About 60 percent w more of the 58,000 households. 

Mr. Bedell. Now, they also, if I understood it correctly, contact 
;industri«s £C3 well? - _ ^ 

Mr. Helms. That is the Occupational Emplbyipeht Statistic^ 
Survey^ OES; 

Mr. Bedell. That is the one that you think is iriacc^^ 
Mr. Helms. Not as much as the one where we are depnending 
^ upon the current population survey unit in the Department of 
jSommerce. . . : ^ 

Mr. Bedell. Is that tlie 58,000 households? 
QK. Is that the one that you questibh? 

Mr. Helms. Yes, I question that. - 

Mr. Bejjell. Db you mentjb_ri _My other bne^ I understand 

there ate two of them in thexjross-check system? _ j _ 

: Mr^ Hei^s._ Yes; I wouliiLlike tp see how they correlate, the _OES 
information collected from indratries with precise occupations 
li|ted_i_n the^ PicUbnary j)f Occu 

respond with DOT occupations. They may give statistiqg on how 
maii^ people are employed or unemployed but do nbt identify the 
specific DOT occupation to which this relates. I do nbt think that 
can be done with all the OES statistics. [ 

Mr. Bedell. Withbut getting into the complaints abbut the spe- 
/ cifics of methodology in aggregate terms, when the ^LS .projects 
that there are gbihg to be a: number bf thbusands ofj)€^pl_e_wbrkiiig 
at a particular kind of job 5 years or 10 years out, do, you think 
that their estimates are bverly bptimistic br_^essimistic?_ 

What is the general thrust of this? I understand your quarrel 
with individual titles., 

Mr. Helms. I would sw p^simistic about the accuracy of the es- 
timatgi. First, I r^e^ themLS^pn^ I could, thetefdre, say they 
are pessimistic, and the reason I think — — - \ 

Mr. FttHiAN.' You think then there will be more jobs than BLS 
, thinks there will be in 1990? 

Mr. Helmb. Overall, I thiiik there will be more jote t|ian they 
estimate. I think they are p^imistic^ particularly: in the new tech- 
nologies. "^)nen5fiJie-problems I believe exists here is that tEe stet- 
isticiems are h_bt techn ' i ^ 

They are not in a jxwition to assess the changes and to forecast 
th_e_^bwth of new twhnbl^es. TOe dictiona^ last published 
December i977. As many have adyjsed me, and 1 advise you, the 
new j^cupatidna will certainly effedi the statistics gatherea on old 
occupations, and the new bccupatibns so^ nbt in the jUctibnaiy/ 
TTiey have never created new occupations. They don't identify or 
recognize all the new bccupatibhs; m bther^w^ 
have the past, the Dictionary of O^upational Tides; md on the 
bther hahd,_we have the Juture <tf_new ix?^^ still 
looking at' the past. How can they forecast employment in the 
future if they can't identify the 

Mr. Ftthixn. So yoa would guess that unemployment will actual- 
ly cbm^ ^bwn, wbiud_t^ your gtiess, for the future of automation? 

Mr. Hel^. I apologize for giving you that impre^ibn. Nb. I dbh't 
tlyiik jinempldyment is going to totne down for some time. I think 
unemplo3mieht is gbing to go up for a while. \ * 

log 
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Mr. FiTHiAN. Oh, you do? ^ ^ ^ 

Mr^ Helms. Ifes, sir, because so far we„ to 
bf_pffice automation on the white coliEtr force. As I stated here,* 
\ehen the effects oE'office automation like Tel^^ 
ehce^ electronic mail and other office automation impact the vtote 
collar work iorce, you are going to see losses of ipbs Ithat may 
exce^ in this century the num jobs lost in industry. Gbvi- 
ously, losses here wiii be affected by advances in other areas arid 
techhorogi^. l'..-:' - 

Mr. Bedell. Dp you have any further' questions? 

Mr. Ftthian. No, I don't. Tharik y:ou,_ - 

Mr. Bedell, t appreciate your testimony very much. We are late. 
What are your slides? i . 

Mr, Helms. Well, I cbuld show them to you in^about 5 minutes. 

Mr: BEb]?LL. DK', if you go thrbligh them real fast. ^ 

[A slide preseritatiori-by Mr. Hehns followed for a brigf period of 
time.] : — ■_ ^ ' ' . 

Mr. Bedell. We:certairily appreciate your testimony very much. 
Thank you, Mr: Helms, ITie heanng^^^ 

[Whereupon, at 12:21 p.m., the subcommittee adjourned to recon- 
vene subject tQ call of the Chair.] 
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WEDNESDAY; MAY 18, 1983 
I??^ySEJ3FTlEPRESJOT 

^ Subcommittee on General Oversight 

. _ AN p ra 

Committee ON Smaix Business, 

^J^'^ ^^^pmimt^ purau£mt to notice, at 9:35 bmx., in^oom 

2359-A, RaybJurn House Office BuOdlng, Hon. Berkley Bedell 
(chairman of the s^^bcbmihittee) presiding. — 

bPE>aNG STATEMEOT OF 

Mn BEDELt. The comz^ittee will come to^der. 

Yesterday, we heard frbm rd^t mMm&cturers and analysts, 
a^me pf whom estimated a veiy gradud impact resulting firom au- 
tmnation in the workplace, and some who estimated ehbrmbus 
ch&nge^ _^ : _ 

^fodaQT we'll hear from the Buifau bf l^bb^ Statistics; and discuss 
their::^rGtiectibiis bf ihe future of jobs4ii..Americp. 

We'll hear from a prpfeisbr at MTT, whb Has compared the 
number bf jobs available with the number- of people wanting jobs. 

We'll hear from analysts bf the irhpact of techhblogy bh bur soci- 
ety. ^ ^ 1 ^ 

Ana we'll hear from both labor and m^agemeht as to training 
programs exempdaiy in the field. 

. The subcbinnutt^ today bn this sub- 

ject; but the book wdli not be closed. Il^dse hearingB are part of an 
ongoing prqect tn^ this subcbmmittee to make a careful 

ass^ment of tiie nature of empipymeiit ahead, and "^what the 
•^blic Md Jjriyate tb addr^ what many be- 

lieve will be chronic qnemployment, 

y^^ei^Plb^^ent h more sustained 

than we have witnessed ^in two generations of American wrkera^ 
Let Ua, theii proceed with bur assessment by calBng to the s?and 
Rbn ICut^her^ Assistant Commissioner for Ecx)iiomic Grb^fi and " 
Empldyment Prcaebtibns bf the Bu/eau of Labor Statistics, 

But before we do, Mr. Katscher, do.yuu have any statement, Mr. 
Boehlert? ' . 

Mr. BoEHi^i^. No statement. 

Mr. Bedell. Mr. Schaefer, do ybu? ^ 
Mr. Schaefer. No, sir. 
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Mr. Bedell, OK, We'l^^wejcdme you here^ Kutscher. It&l^i^ii. 
my privilege to talK with Mr^lCutsch over at i^he Bureau of Labor 
Statistics, and we appreciate your coming over here to testify. 

TEStlMONY OF RONALD E kUTSCHER^ ASSOCIATE eoMMISSlGN- 
KROFL LABOR STATISTICS, U.S. BUREAU OF LABOR; ACCOMPA- 
NIED BY NEIL ROSENTHAL, CHIEF, DIVISION OF OCCUPATION. 
AL OUTLObK 

Mr. Kutscher^ Tharifcyou, M Chairman/ 1 have with ine today 
Neil Rosenthal, the chief of- the fiivisibn of Gccupational Outlook. 

With your permission, Fd like to summari^ my formal stal^ 
menj, t^en submit it in full detail for the record: ' . ^ 

Mr. Bedell. You not only have bur permissibn, you have_pur ae- ' 
commojJation for doing so. It seems we often run out of time, and ' 

any_ summary ^lat you can make will be mbst>lielpful. 

_ Mr. KuTSCHE]^^! would like to start by briefly describing the pro^ 
gram at-ffie Bureau of Labor Statistics for . developing industry arid 
occupational Jrc^ectibj^^ \ 

This program xut^ regular 2-yeat cycle develops 5- to 10-year pro-= 
jectioris of the U.S: _ecbribmy, inclu^^^ A^i^^^y 
and oi:cupation.- Thoset projections are then^updated 2 yeare l^ter. 
We've published these results in varibus fbrmats appealing to dif- 
ferent audiences. J _ _ . _ ' 

For ekample, technical ma terisJ is provided for t^^ 
ested in how we do the projections. Documents like J;he Gccupation- 
al Outlook Handbook is prepared principally .for usejby hi^h school 
arid college students, and by their counselors it gives them pur 
best judgment to what the future ahead holds. Biieflyi the jp^rbjgrs^^ 
that we have is an integrated system that^lows us to look at the 
size and the age/sex/race cbmpbsitibri bf the labor fp_rce,__the van- 
bus economic trends that we project" ahejid, and the impact that we 
expect these trerids to have on iril|pstry output, arid theri bri erri-. 
plbyrrient by iridustry and dccupation. 

Th e projections are developed in ari integrated, _fr£mewbrk^_^s^ 
"each of _the sequences are linked together, and are compatible with 
each other. T -a* 

The system has ail acc^^ framework so that all employment 
is accounted for, bbth by industry and by occupatibri: _. _ i ~_ 

Now, that has sbrrie advantagie in the sense that if we're overesti- 
jrtsating in one industry, there's a compensating error sbrrieplace 
else iri_ the systern. ' § _ 

Another part of the projections is that vve regularfy evaluate the 
proiectibris^ arid publish the results so that the^er can gain^ some 
insight into Jiow accurate the projections are. The last set bf_e_val-- 
uatibris shbwed that bur average error for industry employment 
projections was about Siperc^'nt. The average error for bccupatibrial 
projections was abpUt 14 percent; Tha^ of course,^ is available to 
users who want to gain insight into the BLS pr^ectibris, _ _ _ __ _ 

Nbw, let rrie tiirri J;b:what we see ahead. The labor force we 
, expect to gi^w over the next decade, at a decreasing rate oLin- 
crease. Nbw, this cbrries about because the so-called baby boontgen^ 
eration has largely been absorbed into the labor force, arid the 
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, number of 14- to 24-year-oids will decline in ateolute numbeiB over 
this decade. ^ ^ , . 

The rate of labor force growth is projected ic be dbout 1.5 per- 
cent annually, cdm£ared_tb_2._5 pi^ in the ISTO's. By ' 

the end bf this, decade the labor force should be growing at about 1 
' percent per ^ear.^ 

Now, within this overdi slowdown in the rate of increase that 
not only \^1 we age change that J mra fewer 

numbers of young people 16- to 24-year-olds, bat we also will be ^t- 
ting fewer wdrke^^ and older., Ifow^t 

cause there are fewer j)eople in this^^e group,^ increasingly 
people 55 and oyer are choosing^ JfejexerCi^ early* retirement op- 
tions. So the labor force patiicipation -rate of worketB 55 and over 

is declinmg. _ __ 

Within the sex compositioir of the work fSorce, jve pr^jject over the 
next decade that roughly two but bf three net additions to the 
labor force .will be women, fa other words,' or eveiy_ three ^Jeople 
that tntjsr the labor force, twb will be wpmeh^ and one will be a 
man. __ _ _ ,; ^ ■ ■■_ . i ■ ^ . 

*• :Lsstly,^ regard to the labor force, we project that the race 
composition of the labor force growth will change appreciably over 
the decadelahead. _ _ 

r:- The birth rate for blacks and whit^ have foUo^^ a much41£fer- 
-§ttt pattern. The birth rate for jwhites_wa^^ to decline 

eariief, and declined at a sharper rate.^ That means for the next 
decade J^'^^ej^nng the labor fp_TOB, blacks will represent a- 

* higher proportion than they represented in earlier time periods. 

®Btmate that_about _l_but_ bf 4_ wbrkers byer the remainder of 
this decade will be black, or' roughly doable their proportion of the 

tbtal^pulatibn.;_? _t _ _ J_ 1 1 _ „ 

Tummg froin the overall look at the labor force, jw^bat do we see 
terms of en^>lb3raeh^ Ifid in jjarticida^ t^ 
of employment. WeH^ if OTe ^ould d^ribe .what's happ^ed in^tite 
ecbribiny bver the last decade, ybti've had "^eiy small increases in 
what we term the goo^ producing industries. Hiis encompass^ 
?ic^lture^ niining,_cohstroctib%^ inMUfarttmn^. Witg^^ 
ception of agriculture, all of these have had a small amount of 

growth, but at a much slbwer rate than the total ecbnbmy. j_ ; _ 

: The BLS projections^ Continue l^iis pattern. Albeit, we do- see a 
somewhat ft^ . 
than we did in the last decade, primarily because^ aa more empha- 
sis is pjs^ced on defend expen^^ 

more output and emplo3maent from the mibiufacturing sector than 
consumer services, or some bf i;he other- demand cat^bries do. 
However, manufacturing; will still decline in relative terms, be- 
cause ^he service prdducing portion of the ecbnbmy is project^ to 
increase much fasten ; / . 

rWhen we-look at the constituent parts of the semce prbdu^ytig 
ihdiistryrwFBfid iiiatHraiispbrtatib utiliti^ wfil gn^ 

but bethe slowest growing segment of the service pnxlucing indti^ 
tiy. Wholesale and retail trade generally grows like the total ecbh- 
omy. In j>ther_words, its share of toral employment is roughly 
stable over time so that if we get about 20 to 25 pe'rdeht growu in 
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retail^ trade. 

The sendee category jwhere we look for much faster than^ver^e 
growth, is in a segment we call the other service industry. This en- 
corhpasses business _ services, healtli and professionaL services. 
These industries have over the past decade experienced 7 to 9 per- 
cent MhufU growth. _Ou^^ to 
grow at a somewhat diminished rate in the decade ahead^ but still 
to lead the ecphpmy _ in terms of the rate of employment gro wth^^ 

Significant changes in: the composition of the service producing 
iridustries toward health ser^ces, to^rard b^^^ ac- 
counting, le^, cleaning, fumigating, all of the things * that the 
business sector requires. M\we b€<;pm^^ 

has. particular implications f 11 note later for such -jobs as janitors^ 

and bccupatibris such as that . 

Finally, the outlook for Government; Government envplbjonent, 
particularly at thb State arid local level, was, until about the mid- 
seventies, one^^f the fastest growing segments of emplbyinent in 
the ecbhomy. Hbwever, in State Md lbcMAPYei^lii^iit 
slowed down appreciably in the late seventies and our .prbjectibns 
are that the briiplbjanerit iri State and local government will not 
grow much over the decade ahead. 

This comes abbut from two 'factors, .one of 
every 2 employees pf State ^d^ocal gpverTiment are invblved iri 
some level of education. Of course the age ch^ige tha^^^ 
scribed earlier means there will be fewer young people , in school. 
Consequently, the growth in educatibri Wless Pyet this decade 
thari_ it's been in jprevipus periods, although by the end of th^„ 
decade we will begin to have ah upturn at the element^^ 
but pcpridary sc^ and colleges will still dedine in tiiK decade. 
The second factor affecting. State ahd\ local emplpyrneSt grpwth is 
taxpayer resistMce to turt^ ^ ! _ _. 

Turning from looking at the ecbnbmy frpm sm ind^ustry yiew^ 
point tp M J^^cupatiPn^ viewpoint, we broadly catpgorke employ- 
ment into seven different bccupatibnal categori^^ ArriPrig thpse, we 
find that for the pfpfessipnal and technical category, our growth 
rate is projected to be about the average for the total ecPnpmy PVer 
this decade._ _ ' _ _ _ __ - . , . . 

For managers^e look for slightly below ayera^^ 
terids^tp cenfer cloie to the average. For clerical workers, pur pro- 
jections arafbr growth above the average grpwth_ rate for^^^^ 
ecphpmy._R>r sales wprkers we* hav& about average, growth, agairi 
harking back to the fact that wholesale and retail trade/ tends to 
grow like the to^ ecpnpmy. _ i , ; 

Operatives who tend to be the individuals tiiat operate machines 
iri mariQfacturing, We project below average growth for this decade. 
In other wordsi if technolb^ affects jpUs^ it tehds^ 
tiye ^cupatiPnal categpry that's most impacted by- changes in tech- 

nblogy or automation. J* _ / . 

_ jThe other catogPry that we have below average growth is non- 
farm laborers. Again, thb categbrx rnc^t' susce^^ tal- 
is the movement of goods. Tm sure ybu ve 



pacted by automation — _ w. - • i 

heSrd from the witnesses yesterday that rPbdts can move material. 
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and if jpiis are rnipac^^ veiy l^ely i ^Jx^ the jh^^ ^ 
piqkBup materirf"frjoiirT)ne^^ ~ 
L_Nqwj Jeryice workers— ^the pebpl^ that work. in fast food restau- 
rants and beauiy shops— this brdadcat^ 

to have abdv^ average, growth, This is Jhe firatest Rowing occupa- 
tionsd cStegoi^r, of courae-that in somejra^^ isJ^lt^l^^^^^ 
the abdVe 'Average growthj from an industiy viewpoint, for what we 
call the other senHice sectdr J ^ ^^^^^^^ ^ ^ 

I'd like to move from thfe to beiph looking: at some ^ 

detail, but first let ine describe the job market for college gradu- 
■;*ates. _ -_ . . ' . . 

■o Qhe bf th^ thinp _ that ' s, hapj giied to college graduates over the 
last de<%(de la'that tlie colliege ranks were swelled by the baby 
generations (Smsei^ of iseople getting college de- . 

grees has increased very rapidly. ; _^ _ ___ __ ___ _ 

NbWi while- the economy demanded sqmewhat more individuals 
wth college degre^V the supply \6f pTOpl0 ,w^^ college degrees iii- ^ 
creas^ much faster than the demand. " ; - 

_ Aa a consequence, bur data show_ that "duite of the ^ 

1^70's, approximately 1 in. 5 xwUege graduates ended up taking a . / 
job that the employer^ said did not require a college degree to do 
the work. In fact, nearly^lGi percent pf college graduates in the 
1970's ended up in a cleric^ job. ^ ^ 

Now, our projection fbr .the 1980's shows about the same pattexm 
namely^ up to 1 in S cbllege graduates'will take a Jobnot requirmg 
a^ollege degree. fSrst of fidl, we have a reservoir bj a large n^ 
of i>Kg)le;wth college degrees- working, in' jobs that do not reqmre 
college degrees. Many of them would he in a jx^ition to J:^m^te 
for hew jbbi that open up that^equire qoll^ degrees? In addition, 
for most of tWs decad§ we stUl be tj^^ people 
with a college degree than the job market demands. 

So our estimates are for roughly the same prbjportibn; that; i^ 
thai 1 in 5 individuals who get ^cpHege degree inthe igSD's will 
end lip taking a- job that doesn't require a college degree. Now,^that 
d^sn5; translate into unempbyment for coUe^e level people>_ al- 
though olmbus^ their unemplbyment rate is higher today than it 

was^ decade ^o;^ , - . ^ it- -i 

What it means is a mbvement in Hie job market; that is, the col- 
lege graduate trfc^ the job that would hbrmaUy be taken by sbme- 
bne that has acbuple ye&cs of college. A persbnwith a couple yeara- 
of college tak^ the job that wbUld_nbnnally_ be taken by the high . 
school graduate, and the person at the end of the chain, that is the 
high school dropout will be the bnethat's aff^ by this overaup- 
ply of college graSuat^njost sharply— at least from the perspe^ 
tive of being uhemplbyed. Nbw while categorizing the sup^^and . 
demand of college graduates as being in bversupply, bhe nea^ 
quicMy emphasize th^^ vkries a great deal by^ field; that is, by 
thetype of d^ie^oii get. 1 _ / , 

Eyto with thisWerstip ply^^weJcn ow today that there are degree 
fields where there aren't enough pebple. These sKbrtages are heavi- 
ly concentrated in such fields ffl3j:bmputer sciences, some of the en^ 
gineering fields, particularljy^^ electric^^ - 
c|d. Also. such fields as J:eachinj^ of hi^ school math and science^ 
and collide teadhihg bf ehg^rieerihg and computer^ s^ Now, if 
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we have shortages in some fields that reqpire au college degree, this 
— meOTS-^hat'ithe^ 

indeed, and that is true of most other high school teaching fields 

* ' other than the ones I just me^^ 

other than the ones i just mentioned as weH as in such^ fields as 
anthi:pgblb|y,^bci Md biblbgy.. Many fields like 

this. There are many more people getting degrees in these fields 
, thari the job market 4s demanding. We see this continuing through- 
out the remainder of this decade. 

Turniiig from the college market to looking at those, af eas^ that 
-we think proyide the most job opportunities, in my testimdny I pro- 
, vide three tables that categorize the fastest growing occupations by 
level bredUcatioh_ require 

The first table tabulates the fastest growing occupation, for which 
a high school diplbma>..^rj^, is adequate prep'^ratioh. It's led off 
by food preparation anase?^ice workers in fast food restaurants; 
cbrrectibh bffic and jailers, nurse's aides aiid brderlies, and sb 
on .dowi^rthe list. . 

The next teble, table 2^ 
tibhs th^~generally require post-secondary education. Again, this is 
led off by paralegal, personnel, data processing machine mechanics, 
arid- computer dperatdrs, and so on dbwh_ that list. These are the 
occupations that we project have the fastest rate pf /growth oyer 
tHisf decade. ^ j _ J : . _ j ^ _ __ 

Table 3 lists^ the fastest growing occupations that usually require 
a bachelpi'sld^reej^ beyond, and this is headed by computer sys- 
tems analyst, ^physical therapist, computer programers, speech and 

hearing clihiciahSi and^ _ _ J : 

- N5w, all of these three tables isolate the fastest rate of growth 
However, brie of the thirigs that is irilpbrtaiit to ribte for, mdsf of 
thSse, althougfi not all, if you look at the employment column from 
the basie for which we show this for 1980, you'll see that many of 

• these occupatibus employ relatively few in number. If you'll talk- 
ing, about an economy with lOd-millionjplxis people employed, an. 
occupation that's emplbjing^ is not accburitirig for a very 
lai^e share of total Bmploj^eiit. . ' n _ ^ - - __ 

_ _ Therefore,, table 4_ bHngs tlys all Jntb i>eTspectiyej 
table 4 we categorize employment growth of ail occupations. We de- 
velop prelections Jit the BI^ fbr abbUt^l,0.00 different bccUpbtibris 
in the economy. Howeyer> this list that is tabulated in table 4 ac- 
cdUrits for 50 percent of the total projected ^owth between now 
and 1990. Most pebple, when they sbe the list, fiure surprised i^ 
: terms x>f what occupations are shown ia what has-been commonly 
termed high-tech _bccupatibnsj_th&t required in . 

health services, coifEputer-related occupations are notion this list, 
^ When we_rbbk_at the_tbt^^ 

still run with secretaries, nurse's! aiaesj sales clexjcs, cashiers, and 
trucjcdrivers, that bUr prbjecticti for the decade ^ead is fflat^ these 
are the t3rpes of jobs that the t ^ ^omy will continue heeding in the 
' futuriB even with, the types of changes that we're focusing on. 

This is emphasized most by saying that the bccupatib^ oyer 
the last decade have the fastest mte of growth are some of J:he com- 
puter. -Pccupdtibn^ finaJ^fi^es bfjny: tes^^^^ 
as having growth rates that Vary frona almost 500 percent, down to 
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keypu nch o perator with only ^28 pereeht g rbwt h,^^_I^^ 
ydu accumuls^^l of the growth of IQl the computer-related occu- 
pations in the economy over the last decade, th^ still only account 
for 5 ^rcent of the total growth in jobs over this* period. 
- So^lhat one of the points I want to make is that in looking at 
. jpbj,4 think weneedlwtK gere saying , we shouldn't 

look- at t^' fastest-lowing occupations, but we should keep in 
mirid that many of those that_ are growing rapidly are grow^^ 
frorti a veiy small employment base. Also look at those bccupatibhs 
that: by and large have a large emplpymeht base, but have relative- 
ly slow growth projected £ot them. - ^ ^ ^ 

Finally^ the point I'd like to make in closing, is that*;^ the jobs 
listed in table 4, many of ttiose are jobs not likely to be affected by 
robots and other automation that may be introduced this decide, 
.Now, that's ndt Itp say there are not jobs that will bei:dffected by 
that. In bur analysb we.frnd that jobs of welders, productibh paiht- 
ersi ahd-Th^terial hand^^ likely to be significantly af- 

fected by robbts in the decade sdiead. _ _ 

That closes my formalvremarks, Mr. Chairman. I'm ready fbr 
questions at this time. — , 

[Mr. Kuischer's prepared statement fpUbws:] 
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Prepared Statement or ftoNALb KursgiiER, AssocUtv CoM^ssibKER of Labqr 
Statistics, U,S, Bureau of IkABOR 

Chalrman^Bedell andHembers of -CheSubcommTteee on Oi^erslghc and _the. Economy 
It l8_ a pleasure to he asked chls morning. Co describe. for. you_che_Bureau of 

Labor StatlBttta' employment and. occupational. pro jecclong. ^In_iay tes.tlmony I 

will review Che"' program , of the. Bureau. of Labor. Stat*lBtlc6_vhl?h_provlde8 
industry and occupational employment projections* Alsoi^I.. wlll_ discuss the 

major •long-term trends in .employmenJ;__at..^ the .industry level and at the 

occupatlonal.levelthat _emerge_f romthe analyses done as a part of the Bureau 
of Labor Statistics projections program. ' . 

One of the programs of _t.he_ Burcau_? f _ J*abgr Statistics pcpyldes projections of 

the U.S. economy^ including employment by industry* and pccu^ 

_££pjectipns typically covet". _a .Ip. y^ar ahead hpclron • a on a 

regular two year cycle. ThCj^projectlons described here were published in the 
fall of 1981 and spring of 1982. They ■ will be updated by a new set of 
projections in _the fall of 1983 i and spring of 1984. The projectibM 
developed under alternative economic assumptions and the results ate presented 
in varying formats^ Co^ meet the needs of diverse users'. The Occiipatibaal 
Outlook Handbook, designed principally for high echool and college Students 
and counselors to th^ee students, is one of the waysr/the projection results 
are preoented. Other publications are designed to meet the needs of educi^ors 
and training specialists, the research community, and others interested Iti 
employment and bccupatibnaX trends. Xhbther Important- eleoeQC of., the 
prbjcctlons program in the Bureau Is a regular detailed- evaXuitCion Of each set 
of project ibiis oiice ve have reached the period, covered. 5y the projections. 

How the Bureau ' Prepares Occupational PrdjectlonS 

The Bureau's system for developing occupational projections. _wa8 'designed to 

take into account, as^ best as we can, the_f actors that can influence trends in 

employment by:induscr^ and occupation. . Of _cour8ei_one_ha8 to ^..Jclear that 

developing projections, of .industry, and. _pccupatlotuil__ empWyment is an 
inaccurate operation.becauBe.of Jthe.wide.yarlety- of factors that come into 
play*. . The V preparation, of ^economic, projections us es^ to a degree, .bpth science 
and judgment. Thus,.mlsunderstanding8 My arise bet wee feel 
the need. for exact numbers, and producers, who recognize their inability to 
predict with. such precision. .The__Bureau of Labor Statistics attempts tb 
address ; this dilemma^ In at least a small way, by making clear all the 
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importanc ■ssumptlohs underlying our prbJecClons^. by__develpplng__alternatlye 
versioha vhich reflect at least aome of Che uncertainties. about the future, by 
evaluating past Rejection* to assist uicri In «ppreclatlng_the .unpredictable 
nature of certain evenes ; and By updaCitig the projectibn» on a re^lar 2ryear 
cycle. • 



The projection system used by the. Bureau pC l^bor Statistics can be viewed as 
several discrete steps or elementf which are closely related to each other- 
First^ Wc develop labor, force pro jectlpns.by agCi aex, and race. this 
provides an. estimate of the tPtal.^number *pf pepplc available for work and 
their demographic Cpnpp8ltlpn. _^SecPod,__wc use an ecpopnlc model ^ an* a 
^ specif icd set of assumptipns t^i develop prpjec^lpnspfecpnomlcgro*^ 
'"compositions. Comp08ltlpo_pf_GNP encompasses flanges in cbusumer demand fpr 
gppds or services, .changes in trends pf Federal and .State and Ipcal gpvernment 
expenditures, business and reSidentlai lovestmetitv an4 «*»«J^8i°8 _P^^terns pf 
expprts_and_ imports. Third J, these overall aK^egate ebbnanlc projections and 
the changes in distribution of demand arc translated ioto^ industry output > and 
empipyment requirements by* using an input-output i»del«_ Lastly, . employment by 
industry is . translated into occupational e^Ploy^eht "slhg an_ Industry 
pccupationai matrix^ which shows the stiffing p«tterofffot each Itidustry_*n 
the economy. These st^ps, when-cbmblbed, provide projections of occupational 
employment for a future time period under ^a specified set of economic 
assumptions. A detailed description, of the meehods:^u8ed by BLS is ; cpptalned 
in, "BLS Economic Groirtih System Psed for Projections to 1990," BLS Bulletin 
2112, April 1982. ■ \ 

technbibglcal chahgc—an important foc^^ these ijearings^^enters the B^^ 
projections, systei in two explicit ways, Tbelnput-putput portion of . the 
Bureau's projection system depicts the> relationships aapng industries by 
ihpwihg what they buy and sell eachotber^ tp prpduce_their industry. sgPPde 
and services. These input-output rfelatlP/fehips can cHange_ fpr a number,, qf 
reaspns Including changed in technpl^gy.___Fpr__example^ . firms *4fhin «n • 
industry can Begin purchasing putsldeaccpuntlng services fonnerly. pe^ormed 
inside the firm or clerlcalwprk.perfprmed W band can be dpne by c^^ 
necessitating the purchasing pf acpmputer, cptputer parts, spftware and Pther 
inputs needed tp pperate. a_ cpmputer* SeOMd , the _«taf flng patterns By ' ^ 
industry can alsp change. duetP manyfactprs Iridludlng technplpgical change. 
In the examples npted abpve^_if firms within W Indus try decided tp purchase 
pucside accpuntlng help^_nPtiP»ly wPuW » purclmse pf accpuntlng services shp*^ 
up ln_ the__lnput-put:put mpdel but a decline o|f accpuntanto In that industry 
. wpuld alsp shpw up in the indusfiiTr-occupatlbnal [ matrix. Similarly , ^changes 
frpm_ hand_ calculatipn tP cpmputercalculafclpnwouia Induce changes. inth 
pccupitipnal mix. In deveipplng prbjectlPns, wc attempt -Cp take intp ^ccpypt 
thi impact that technplpgy wjlll hive at feoth pf these points lo the ?LS 
prpjectlpns prpcess. In this wbrk, studies cPhducCed ttt the Bureau 8-«> Office 
pf PrPductlvity and Technblbgy 61 techhptpglcal changes pccurring in 
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aeveloped, the future Inp^ict of techhdl^glc«l -change 18 very difficult to 
forecast both as to Its . I^peed, to Its'* diners lon-» and to the ;exact 
quantification ' of Its Impact. Consequently, ve would be less than honest If^ 
we did hot. say £Hat a large eleaeiit of judgtneht. enters into this aspect of our 
projeccioiifi. To the extent, that ve. falltocapture. future technological 
. : change the projections can be In error,; just. as they. can be.lf. our assumptions 
' are Incorrect or. If we. do *not .correctly gauge. a . change In.cqnsui^er preference's 

or goyernaent priorities, _ Both of .these point _up_the uncer(^lntle6___attached 

to__4eveloplng___ "detailed projections gf ^ employment at an Industry fnd 
occupational level. .' * 

While thls sys^em ieyelpps projectlpns of occupatlqnal demand^ other ^felated 

elements such as education and_ twining regulrementSt .future job prospects 

>^1^ specif It ^ occupations depend, _„on additional considerations. . Thua^ 

P*Pjectlon8 *of employment themselves __do not Indicate ^'tw^t 'the likely 

8up^iy--demand situation Is going to be In a glyen Of^upatlon.* in. _<^eyeloplng 
dat$L'on Euppiy-^emand^baiances and future job opealngs, it . Is very Important 
to embha^ize tha^_g on average, nine out of ten job opeolngs in .the e<ionomy 
stem Y'°° the need to replace workers^whq leaVlb their occupation rather than 
from growth. It Is also important to ^mphasire ^hat this overall average 
varies considerably. For example f^^n some lower skill bccujpiations, the 
celatiqnsiiip between openlnga due tb Teplacements and growth tajiy be ' 20 ^, 
while f or other occtipatibnl at the high end of the sl^lH spectrum, a mich 
smaller, relationship exists* Also, 1^ •Is Important to note tYMt while the 
Bureau has studied and^develbped over B«hy years, data' and -a system for 
{>rojectlhg growth! in emplbymeht. Job openings due to occupational mobility . Is 
something oh whlcti we have only recently begun to develop data and on wtilcht 
as a consequence, we H&vi far lesi knowledge* ■ % 

_ " ■ _ ' , J .. _ '.'■^ ._. _ '_ V 

The -Bureau has. recently developed a-data^ series that has. 'enabled us to do some 
Ihrdeptb analysis, of .occupational :n6blllty4^ Ohe nf.Che tmporte'nt Insights 

^ gained. from these data Is £ba£ t^h^fe ls tlgntflcant taobtllty In. tbe_ .nation's 
work fotce^ eVen .among occup^lons. such as. eoglneers ^bat have considerable 

. "training or' education. requlrenents&.Slitce .mobility depends on _a^' variety _ of 
economic factors/ it Ms'^'very difficult_to use Aese_data__to_evaluate future 

supply. Further, complicating, assessments, of _ _future^_BUpply In ^a given 

occupation .is ^that. the_number_of__indlyldualeL in a career^rlented education 

program do not lalwy8_enter_ the qccu^atlqn^ln_ which they a»e trained* For 

e«mpie, ____lt_ Is estimated ^hat o^ 80 'percent of the graduates of engineering 
■chools eyentualiy. becoii^ engineers* That due, Co job market factors or 
it could be due to personal preferences* All of^hi's only, serves to point out 
the uncertai^n Mture of deyeloplng^^ . J^.^. ^P^^** 

by ^ detailed occupation ^antt assetfbment of the supply-demand balances for ah 

- occupation five to ten years aheafi* For thia reason T P^**?'*^ 

projections in terms that are carefully worded Jib as hot tb give ah Impression 
of . a, precision that is clearly. not there.' ■ I 
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I wou_ld_llke_tp_turn now to__a review of __the najor _t__rends- -emerging froa the 
B^?^CBu's projection analyses Bejfore doing so. I_^uld note that , *in_ce C'hese 
projections are developed on a two year cyclei^th^y do not always IncbrpoVate 
: the ^Adnlnlstratlon'a latest econoalc forecast. For .a description of the 
assumptions used In these projections, as. well as Che full detail of the 
results, see, "^onomlc Projections to 1990, BLiS Bulletin 2121, H«rch:i982. 
'1 will, begin that review with the labor force. The civilian l»6or force^* 
consisting of people with, jobs— wage and salary workers,- self^remployed 
workers, and unpaid fcnitiy workera-*-and people loolclng for JoBa-^he 
uneaployed, through ykc late 196D'8 and the' 1970*a grew treoeodously. _ Thts 
growth resulted because many people bbrii during /the "BaBy Boom" entered chei 
Job Barket*--and- an increasing proportion of -wom^n In_Ch€. population sought 
JoBs, Ih_I9flO, the civilian labor forcfe totaled about 105 lalllton personB— 63 
percent of the noninstltutional pbpulatfdh 16 years of age and over. 

-The 2;abor (^ce. Is projected to continue to_ grow, during the 1980'B__bu5__at « 
slower rat? than In recent yeare^. By 1990, the. 8lre_ofthe_labor fpgce Is 
expected co raoge from 122 to 128 ollllon persons, a 17_to_22 pe^ent_lncrease 
over. tbe 1980 level. Contributing. to this_growth_wi.ll_be_the_^panslon of the 
working age population aDd_tbe.«iontlnued_r.lfl_e!.ln the proportion of .^aen who 
work.. The labor_force_ylll_grow more _filowly_between 1985 and 199^ tl^aq^ln the 
carly_198p's.__Thls_slpwdpwniWlll result from a drop In the number \of young 
People, .attaining working age and on a projected less rapid growth of the 
participation rate of women. 

To discuss employment trends and projections Syiftdus tries, it is useful to 

divide the economy Into nine industrial sj^ctors under two broad 

grouplngs-^service-producing Industries and goods-producing Industries'. 9^^^ 

two-thirds of the Nation's irarkers are currently employed in industries that 
'provide services such . aa health care, trade, , education, - conmu^catlon 
services, governaent, cranspbrtatibn, banking, and Insurance.- Industries that 
produce goods through fanning, construction, mining, and manuf actvllng employ 
less than^ one-third of the country's work force. 

_ _ # ■ ' - _- - - - 

Over the last two decades a i;|umber of important shifts lii employment, have 
taken place- th the ecohony. Perhap|"tbe most publicized among. these. Is _ the 
relative shift -away from the^oodi-produclhg sectors to Che- service^p reducing 
ihdustrles;^ Host of the employment. growth over_the_ Xast_t«o_decades_hfls been 
growth In eervtce-produClng_ Industries with Xlttle_abspluteJob_lncrease among 
the gPods-produclDg Industries* Vlthmitbe gppds-produclng sectpr agriculture 
has bad emplP^ment declioesi.whlle . the ma.nufactu ring: sectpr has _ declined In 
relative tenB8__but^-npt __ln absplute_leyel8-rst_least^not over the long 
cyclical downturns ^ of course^ have resulted In declines In the number of 
manufacturing Jobs. ^ 
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' been Increasing at a faster rate Chan employtDent in goods-^producln^ indusCrles 
in the past and Chat pattern is projected Co continue* Employnent in the 
service-producing indust'ries is projected Co Increase froa 65.7 million 
workers in 1980 to between 78.7 and 83.5 million in 1990 or by 20 to 27 
percent. However, growth will vary atsong industries within the group. ^He 
. f<>l lowing paragraphs summarise recent trends and Che prdjcccibhs of employment 
in the five industrial secCors Chat jnake up che service-producing indusCries. 

transportation and Publia Utilities, .this is Che slowasC growing' secCor of ^ 
th^' service-producing industries. Becwcen 1970. acid 4980» c'^ployment In this 
sector increased only one-thtrd as fasc as in ttie service-producing- iridusCries 
as d whole, 'due largely to declining emplbymenC requiremenCs iii cKe railroad 
and water trahsportatlbn industries. However, - >veh in. Cbe. coTOuntcatlbas 
Industries where demand 'has Increased greatI}Ev^ecHnbIbgIcaI IhhbvaCtbns have ' 
sIXbwed fbr_the expansion In BervIces^,.,,ZwfCn a relatively, small emplbymenc^^ 
grbwth, ' Between 1980 and^:^ — I^^O^* emplbymenC ' In Ch^ _ CransporCaClbn, 
commuhlcatlbhs , 'dnd-publlc- utility- sectbr Is expected-tb rlse froq 5; 5 million 
/Cb between 6.3 and 7; I m^IIIbn wbrkcrs, br by 12 to 22 percenC. 

Trade*. Both, wholesale arid feCalX trade empXoymehC have. _ increased as*, the 
population has grown, and .as rising Incboes^. have enabled. people_to buy_a 
. gr4>ater. number .and variety of gbdds. Retail trade grew slighcly faster _Chan 
wholesale trade during the I970'.6i' 38 percent compared _to_32_percentrTa8 
expansion. gf .t-^e suburbs, has created a demand. ..for more.. 6hopplng___cenCer6* 
Between 1980 and. . 1990, wholesale, and retail trade. employmenC is_expected to 
grow from 20.6 million to betw«:en. 25.1 and. 26^8. mllllon_worker6,_pr by__22__Co 
31 percent'. _ Employ men t will continue to increase faster In.reCall Crade than 
in wimlesale trade, 24 to 31 percent compared with 17 to 28 percent. 

<> _ _ __ __ _ _ _____ J ^ _. . ^ . . . 

Finance Insurance , .and_Real_EBtate. __Thl8 6ectot_grew_42 percent beCwecn 1970 
and__l?80_ as__thesc .Industries expanded, to _meet the financial and banking 
demands of a growlng pppulaClpn.^^Between l?80_and l?9pj| _empioyment in this 

sector is_ expecCed to rise from 5.2 million Co between 6*5 a 

workers^ or by_ 26 to 3A percent- _Aigrowlng_pppulatlon Chat Increaslh __"*^^s 
credit to .finance purchasesjwill keep the cpnsumer demand fpt credit and other 
flnaficlals cry Ices high. l_n add! tlpn, businesses^ w^ ^° 
finance the expansion of their plants and Che purchase of new equipment. 

^%e^ r Services . This sector includes a variety of Industries, such as hbCels, 
Sarber shops, automobile repair shops, business services, j^bllc and 'private 
hospitals , nonprof ic organizations, and public and prlvaCe .educaclbh^*. 
Employment in this sector increased 37 percent between 1970 ah3 1980* High 
demand for healch care, business services, advertising, . and_ cbmoe relet : 
cleaning services has been among the ifbrces behind this grbwth. From 1980 to 
1990, emplbyment In Che service Industries Is expected- tb.lncrease frbm 26.2; 
mllllbn to between 3i«6 and'33.5 mllllbn wbrkers, br^y 20 Cb 28 perCenc;, and 
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will provide Bore new -Jobi over- tbl«- period— 5.4^ to_ 7,3 >inioQ--than ,any 
oeher InduSCry iector. ' Esployaeot requlce»cnt«_ln_hc«lth c«re «re expected to 

grow rapidly due €6 cooeioued _lncre«ae»__ ln__de»and because of^popuUtlon 

growth— par Clcularly the elderly-^and -rlalng___lncomeB «»d 
iSflutance covetaga that lncrea«e„people'»_ablllty to . pay for wedlcal care. 
Busideaa aervlcea^ including, accounting, data grocesslng, and aalntenancef 
also are expected to grow rapidly. 

Covertwent. Xncce«ied_de«and fpr aerylcea provided by the governicnt-- «oclaI 
services and yelfarei_and pollce and fire protection— caused cnploy^nt- In the 
goyerosent sector ('excluding education and hospital aeryice»)to^rlse 'bout 36 
percent, between, _l970__and 1980. Employment in State and local govenuaents 
expanded _47_percent_coBpared to 13 percent for* the Federal Govemaent. As a 
result_.of publicdeslre to limit gbvernaent growth, eKployaeSE ia expected to 
rise only 14 to 16 percent in the 1980-90 period. 

Cee pS - PRbbUCINC industries* Eaployaent in the goods-productng industries rose 
only 10 percent between 1970 and 1980. Calijs in productivity resultlngfroo 
autonated production. Improved machinery, end other technological, changes 
permitted large increases in output without significant change in employment. 
Between 1980 and 1990, employment in gobds-producing^Indastrics is expected to 
increase from 29 million to between 32.5 and 35.5 mlllldn workers, or bxl l3_to 
22 percent. Growth rates will vary amocg the four^sectors that make up this 
groups-agriculture, mining, construction, and manufscturlng. 



Agrieoitttre. Emplbymcnt In agricultiire, «htch has long been declining, 
dropped an idditlonal -7 percent between 1970.and_ 198gi_while_farm output 
in^Msed throiigh the use of more and better machinery* fercilirers, feeds, 
and X«»ticides. Between^ 1980 and. 1990, employment_ia_ projected to continue 
declinltiK but. In absolute'amounte, by lees than in earlier periods.. 

Mining, ttsvihg declined through iSost of the 1960'», employ^nt in the lalning 
iector lhcr<*aBf;a -•ub^tan'tially during the l?7Q'«._ Employment, rose about 65 
percent betweeM970 and 1980, mostly because, of , the country s renewed 
eSphasIs on developing energy sources. Continued growth of between 20 and 30 
percent is projected^ for the 1980's. 

\^ ■ • . — 

Construction . Despite several economics lumps ^ enployment rose 25 percent 
between 1970 and 1980, because of strongderoand for houses, apartments, off Ice . 
buHdihgs and highways. Between 1980 and 1990 employment in the construction 
-sector Is expected to^increase from 4.5 million to between 5.6 and 6 million 
"workers or 24 to 34 percent. , „ 

Macuf acturl&g J __Although__a growing popuiation and rising Incomes have 
Increased, demand for many types cf manufactured goods. Improved production 
methodsand stiff foreign competition limited employment growth in many . 
manufacturing industries during the i97D:s. In fact, employment grew more 
slowly in manufacturing than in any othbr sector except agricuUut^ between 
1970 and 1980, only 5 percent. Mahufacturing employment is txpectpd^tprlse 
tp between 23-3 and 25.3 million »*orkeri by 199^, a I5_Co 24 percent _increas^ 
from the 1980 level of 20.4 milllbh workers. This eomewhat mor^^opW 
expansion for manufacturini in the 198p's li related to the. expected defense 
build-up and sbnewhat greater emphasis on investment goods expected in this 
decade. 'i ' • . .. 
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Hanuf AC^Urlng. . la divided InCo two broad, categories,, durable _good8__and 
nondurable., goods* __. Enploytteoc. .In^durablc gOod8_Banufacturlng_l8_expecCed_c6 

increase by about I?_to_30_ percenCi -whlle__eBployoie_nc In nondurable, goo^s 

Banufaccurlng ^Is expected to Increase. by_only_8 to.^S percent, Growth rates 

^_il__yary aB»ong Individual Indus trles_wltblnj^each^of_ these _eategorles, In 

nondurable goods Industries^ for exaaple^ employment Iq bakeries Is expected 
to. fjecllncj while a. moderate tlse^ in^ft»pioyment Is ^projected f or^^^ Pf>P^r 
industry and strong growth . In drug Mnufactu ring. _ Among durable goods 
. induatx'iea , computer equipment laanufacturlng and nedicai and dental Instalment 
manufacturing are vipected to show •rapid rates of employment Increase. 

Occupational Profile - ' ^ 

Customarily, occupationa are dlvi^d _into white-collar 
occupations — professional and technical, clericUl, aales, and managerial jobs; 
blue-cellar bcctipationa — craft, operative, and laborer jobs; service 
bccupatibhs; and farn occupations* Growth ' rates among these -grbups have 
differed markedly. , Once a small prbpbrtibn bf the tbtal labbr forces 
white'-cbllar workers now represent abbtit one-half bf tbtal emplbyment* The 
number bf servl-ce workers alsb has risen rapidly, while che blue^cbllar- work 
force has grbwh bbly slowly- and farm workers have declined. The fbllbwihg 
seccibh describes - -projected changes, among the broad bccupatlohaX. groups- 
between 1980 arid 1990. - 

Professional, and Technical Workers; This category includes . iiiariy _ highly 
trained, workers ,. such asj^sclentists.apd engineers, medical doctors and. health; 
technicians* teachers^ computer, specialists, pilots, and accountants. Between 
1980__and 1990^ employment . In. this , group la expected to grow f rom_l6.4 million 
to between 19.9 and ZOmJ mlllloot workers or about 20 to 26 percent* 

— '--^^■-M '-- " A- -— -- — -- 

MansKCrg atjid Adplnlstratoraj .___ _Thls group Includea workers such^ as bank 

nf fleers end managersv .buyers^ credit manage rsi_and self-employed business , 
operators. .Bet.t'eeri 1980_and 19?0^_thlB^grwp__ls_expe^ from 9,4 

Billion to between (ld*6 and 1U3 million, or up 13 ^o 21 percent, 

ChangeE In business size and organization have resulted in differing .trends 
foe 8el£-~eDployed and .salaried managers* the number of self-employed business 
(bAruigcrs wiLll continue to decline as large corporations and chain operations 
increasingly dominate many areas of business* Some small businesses, such as 
qui'ck-srrvice groceries and fast^food restaurants, still will .provide some 
opportunities for seXf-eaploymcnt* The demand for salaried^ managers- will- 
continue to grow firoiG increasingly depend on — ctiXned management 
specialists, part'lcularly in highly technical' areas bf bperatibri* 
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Clerical Workers, Thlu cons tltutee the iargcsi occupational group and 
includes bank_ tellers, __bookkeeper8,8e 1980 
and 1990, employment In these occupations Is expected to grow -^^om 18.9 
ollllon to between 22.4 and 23.9 tallllon workers , or by' 19 to 27 perceat. 
Although new dcvelopoents In computers, office mschlnes, and dlctatlhg 
.equipment will enable clerical workers to do more in less time and wiH-chshge 
the skills needed in some jobs, continued growth is expected for mosf clerical 
occupations. Exceptions include keypunch operators and stenographers which 
will be affected signif Icantly by new technology. Conversely^ however, _the 
iDort! extensive use of computers will greatly increase the. cmployment.of 
computer and peripheral equipBent bperatbrs. -Also,, job functions Qr__th^ 
manner in: which wrk is carried but will Change for Sj^cretaries and o the t* 
clericals as they increasingly use the wide variety bf word processing 
equipment . 

Salcs Wbrkers . These - workers _ are employed prioarily .by retail stpreSj^ 

manufacturing and whblesale firms, insurance. conjpanies_ and_ real estate 
agencies^ Employment of this group Is expected to gcowfrom 6.8 million to 
bct^cn 8;i anH 8.8 mlllibn workers. Or by 19 to 28 percent. 

•; _ _ _ __ _ ■ ^ _ 

Craft Workers . This grbUp includes a wide_varietyjpf_highly_8killed workers , 
-buch as carpenters, tool-and-die_ _makerBi__inBtrument makers^ ma 
electricians, and automobile mechanics,. Between 1980 and 1990^ employment of 
this gr6up-l5 expected co increase.f rom 12.4 million to" between 14.6 and 15.8 
oillicii'i <yr by about 18 Co 27 percent. 

Employment in pany.crsft. .occupations is tied to tren^ 

industry. r Employment__in nearly all construction crafts, for example, are 
expected to_grpw_becauae_of rising demand for construction. In contrast^ the 
long-run ^employment, decline in the railroad industry will lessen the demShd 
for spme'lcilcaft occupations concentrated in that industry, sucli as railroad and 
car _Bhpp cepairerB. Because of adyanccB In printing technology, very little 
.growth is anticipated in the printing crafts. 

O p e r ative s^ . This group IncludeB Buch productibn wbckera as aBSemblers^ 
production painters, and weldera. BetweeH 1980 and 1990, employment of 
operatives is expected to rise from 10.7 million to between 12.2 and 13.2 
million workerB, or by 14 tb 23 percent. 

Employment of operatives is tied cioBely Co Che production.^pf .gppds^ .because 
the majority of these workers are employed in manufacturing. industries. The 
projected slow growth bfebme manufacturing Industries. _alpng_ with improved 
productibn prbcesses , including the widely expected.lncreased jjse of robots^ 
will hbld dbwn the demand for many of these workers. __ Employment of some 
textile bperatives, for example, la expected to decline as more machinery Is 
used in the textile industry. 
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Transport Operatives . Thl4 group Includes, workers whp__drlye__buses , :truck8, 
forkllfts, _and caxis. Eojployiaent. In bosC of _tbfese_occupatlon8_ will Increase 
because^ of _the_greater useJof. nose. types. of- transportation. equlpBent* Some 
pccupatlons, _ such, as _ bus driver a nd _ ea 11 or_s re expected to grow only slowly* 
Bet?*een 1980 and 199Pi the_number of transport operatives Is expected to rise 
from 3.5 million to betteen A. 2 and 4.A million workers or by i8 to 26 
percent. j ^ 

Wonfarm Laborer s^. This grojip Includes workers such, as garbage collectors » 
construction laborers » snd freight and stock handlers. Employment in this 
group is expected to grow only slowly as machinery Increasingly replaces 
manual labor* "Power-Driven equipment* suctv as forklift trucks , cranes .and 
hoists will handle iaore material in factories » loading docks, and warehbusesi 
Other machines will do excavating » ditch digging » and similar work.- Between 
1980 and 1990, emplbyibehtf of laborers is expected tb-increa^e f rbm 579 million 
Co between 6.7 and 7*1 million vbrkers or 6y 14 tb 22 percent. . 

Service Workers . This group includes a wide range of iferkers— ireflghters, 
JahitbrSp- cbsmctblbgists , - and bartenders are a few es^mples* These workers, 
most of whom are emplbyed in serVice-pEoduclng Industrie make up Che fastest 
grov^hg occupational - groups Faccbrs expected €o Increase the need for Chese 
workers are Cho rising demand for health "serVl^S,. commercial. cleaDlng 
services and~as InCotnes riBc— rooce _f requen'c _ of _rescaurantsi_bcaucy 

salons, and leisure services* BeCween 1960 and 19^0« . employmenc . of- service 
workers, la expecced to Increase by abouc 24 co 32 percenc from 14*6 million Co 
between 18.1 and 19.2 million workers. J 

""College Graduates ^ 

Turning to_one_ segment^ of _the_fucureiobmar^eCrrthe _ PHtlook for 

col lege _ graduate8--the__ jpb_market__f or cpllege^^ ?l??_i580's is 

expected Co_be simll,ar_co_the "highly competitive Mrket th^ the 
A970'a. There are several reasons foir^/thc projected imbalance b^ the 
number of entrants Co the supply of college graduates and the number of Job 
openings that *dll require at least a/4-year degree, these involve factors 
influencing chc supply of college gradua'ces » Che college labor markec of the 
i97d'6» and occupational demdnd in theyi960's. 

SUPPLY OF COtLECE GRADUATES . The supply of college graduates bver Che 1980-90 
peribd will be strongly influenced crends In che populacibii, education, aiid 
the labbr fbrce, / 

Pbpulaclon crehds> Xlchbugh Cbe'-Naclbn's population will cohCinue to_grow___ac 
a modest-race during Che. l^80'S, major .ichanges in Its composltion_wlll 
occur — reflecting. dramatic changes. In Che birth rate over-thepast..!"^?, years- 
Today, the leading, cdg^ of ' the baby-bdom bulge is In its midthlrtieSi vhlle 
the tralllng_ehd Is In iCs ^rly cwehCies. . Th<! proportion of . . the_ populacipn 
between I672A — Che- typical ages for college actf ndance-rwlll_decllne in che 
1980's. The populaCion between. 16 and 24 years of age_ ls_ expecced co drop by 
abouC one-sixth during tHe 1980' s, from 37.6 Co 31.5 million. 

/ — ■ .' ' ■ 
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Saucaclotf Crends . Since: the bahy-booni_generaclon_ began enCcrlng _Cbc labor 
force IE Che mtd-lWe, the amounC of educaClon cqopleCed by workers has 
Increased substantially^ as shown In Che cabulaclon beXow. 

PercenC. disCribucibh 

. L l*bor force— total 

'* l^ss than 4 years of high school 
4 yc^rs of high school 

i Co 3 years of college 

4 or more years of college 

The proportion of workers who did hot have a high school dipl oma shrank^ Co 
less Chan half its original sire becween 1965 and 19BQz:nhe-proporClon of 
workers who cbmpleCed poscsecohdary education grew as the baby-boom generation 
sought higher education in uhprecedehted numbers* 

this growth in the eilucatlohal attaliimehe of Chc labor force. ls to _a__great 
extent the result of growth In ^hc number of CQllege_graduatc8. Thcnumbcr of 
bachelor 's ^degrees 'airarded Inccfeascd frOm 502,000 durlngL_thc_ 1964-65 school 
year to 929,000 auMp:g £hc_1979-80 school yeari an lncrcase of more 
percent* The number of bachelor's degrees awarded- annually __l8 expected to 
Increase slowly during the early ISSO's^butlas thcbaby-boom cohort passes 
• 6u| of the typical ages of college attendance, the number of degrees granted 
annually Is e^ec^d to fall* * . 

The C6lii^~ijihor Market of the 197b's* When chose in the *«fey-toom 
generation began recelvlng__thelr_ bachelor 's degrees in the late i960 s , the 
supply O/, college. graduatesr-Chpse _ either employed or -Ibbklng for 

; work~roughly_ balanced__the number of jobs requiring a cbllege degree. The^ 
total Impact of thls geDeratlon on the Job^ market was delayed for several 
years, howcycr^asmany entered military service or pursued graduatcs^stu^les. 
But bcglnning_about_497bi the job market tor college graduates deteriorated* 
Ac_ the _ .Vietnam conflict wound down, the nuaber bf cbllege graduates ln_ the 
Armed- Forces be^an to drop* «. the job market suddenly chang^^d; when these 
graduates began entering the labor fbrce from themlllCary andfromthe 
Nation's graduate schools. As the baby-bbom generation flooded Into che^labor 
jforcc in tHe i97d's, arped with cbllege dipIoDas, the supply of college 

graduates began tb butatrlp the number of openings in jobs that traditionally 
had required a cbllege degi^ee. * ; . " ' ^_ 

Requircmcrita-fbr cbllege graduates failed to keep_pace_»dth_the supply in^hir 
peribd fbr tw principal- reasons. Flrst.asthebaby-bpomgeneration began 
leaving scJibbl, achool enrollments began to fall and employment growth in that - 
sectbr began -to slow. Since nearly one-fpurtb; ofall college graduates 
emplbyed in 1970 were elementary or secondary scttppl teachers, the Impact was 
^IghlElcaht. -Over £h^- subsequent- decade3__teachet^,employment grew only 
bhc-fburth as fast as college graduate emplpymencln general. Second, overa 
economic growth slowed during- Clie_l?70:s. J Particularly effected were many 
high-technology industries, another, Impprtant source of jobs for^ college- 
graduates. ^ As fewer newjpbs were created, an imbalance emerged between Che 
supply of college graduates and the demand for them. ^. 
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The occupational eopioyi^nt pattern of cvUege-^aduatca changed greatly 
during the l97p:t^ as the tabulation below Illue Crates. 

^ . - -Pen 

Em p l o yi a eii t-o^ college graduates ^ *'*'1970 

_ . M'i-^ct»'pi|lons __! __>' 

Prof esBlonal and technical workerM 
Managers and administrators / 
Sales vorfcers / 
Clerical workers J 
Craft workers ' / ' 

Operatives 
.* Laborers . 
Service workers 
Farm workers 

■• . ' 

Tfie o*er£I6w of coUege gr.du.tes Isto^pccup.tloni <=*•« ''"^ 

required college . degrees Is even more evident when one J^'Jl^' 
entered by colleg^^r.du.tes: Joining the l«bor f orce^6et»een_ 1970^^.nd 19??^ 
only .bout 68 percent of thi .pproxln.tely 1.4 BllHon college BM-^W^^?^" 
entered the l.boc force annu.lly-on .ver.ge-found professional end t^chnlc^l 
Jobs! About 19 percent entered n.nigeri.1 ihd^dilntstfatlye occupations and 
.bout 6 percent entered nonritiU iiles Jobs. I" ""^i^-.^^J^f '^', 

the graduate, ^o entered the Ubbr fSrce duftng the 1970 s foun^^Jobs^n ^ 
chese^three occuT.atlon.1 groupi that hive trsaieloaally^.e-plpyed substantial 
proportions of college graduiWi. The ""-In-J'-^ 

service, faro, and bine-collar J6bi. o=«apactQn« Eh^t b«d e-ploJ^'^ 
graduate. In the pait. AboUt . 5 percent found^work I5 ?^e .»?^1 "^^er of . 
these jobs that generally reqUI« i bur the g^.t majority 

of graduates iho took Jobi in theie occupation, sntered posltlonvth*! "-! 
-require a collegi degree f6r entry. In All. .bout r put pf = g»du.te.^ who 
joined the libor force during the 1970'. either entered « Job which did not 
require . college degree "or experienced unenploynent. 

euTLQdiC FOR THE 198ft-i. College gr.du.tes enterlpg the labor f"^^"!^^,^ 
1980;s are expected to encounter Job market ^"''fj""''' "'T "^"^J"g^° * 
faced by entrinES of tm 1970'.. ■ Abput 15 '^'"^ "I 

projected enter Che labor forc^-abput 60„percent are 'g^^'f ^o^be^nev 

griduicei. .Hose of the remainder are Bl^r."""""^^^ 
bSIlege-cducSCea workers who left the labor force to raise a family, to pursue 
graduat^e educatlpn, or for other reasi ns. 

Depenaing on the amount 6f economic growth reill ted ehe^^onomy M J yhple 

sea e»p^y»ent.-Bro«h in cpllege-graduate-domlnated occupation 

beewees 12 And 13 million graduates are projected to be required during the 

I980's. 
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A^out_ 6 7^percent_pf__ the graduates _«re expected to be required in profess lonal 
**f^__tec»mlMl occupations . a^ 28 percent In managerial, •d»ini»tratiye, and 
sales occupation's* . The mojority will be needed to replace college graduates 
who are ej^pecte^ to retire or leave the labor, force for other reasons over ChisI 
period. - . ^ ' . 

A surpiui of between 2 and 3 millibn college graduates is expected to enter 
the labor force during the i$60'a. If the ecoobmy grows. Js «lbwly as It aid 
during the i970's, the surplus would be the higher figure an average annual 
aurplus of about 300,000 college graduates-^about I gra-;aate In S^-Juse^ls In 
the I970's# If the ecoboay grbws mbre rapidly than It did In the 1970'«," the y 
average surplus would be about 200,000 college graduatei— about 1 tri 7— each/ 
year. ' : 

Even with more -rapid-growth, hbuever^ the: job market experienced /by _ c<^lege 
graduatei In the I960's-la unlikely to be. more favorable. ths^iln^^h^^l?70'8. 
In I9B0,' a surplus of college gracluates estlmated atl 3.6_nlUloa__wa^__alrea^^ 
In the labor force ^.either enpIoyed_ln jobs__that_dld_not irequlre_^thelr level, 

of . education or unemployed* _ _Of_ _cour8ei_ many _ of _tb?_8eV^have slnce___begun 

satisfying careers _ln__ occupatlon8___that__dol- npt_requlre^A years of college 

educAt lop»_ .lOthers^ howeverj.cao be expected_to__cpmpete for 4?^®- - 

fully_utlllre_thelr^educatlpn.:j,The__jpb_M wlll_be more competitive to the 
extent that this, ppol_pf_underemplpyed 1970' sv^^ along with 

196b's: entrants for job openings requiring a college degree* — 

Like cpll<^se graduates in the 1970'^, future _ collect graduates cannot 
assured that they will find jobs In the occupati6nS;^of their choice* ..Many may 
experience periods of uneraplo>fl|0ity have to relocate to other .areas of — the 
country, or job-*hop before finding one that satisfies them. As In the 1970 's, 
some may have to coapete with nongraduutes for the more desirsble'^ jobs not . 
previously filled by graduates, but in many cases, their a<Idltional eduction , 
will prove to be an advantage* Even though , a college degree may /od^: be 
reqiiired, many employerc prefer to hire the best educated- candidate who Is 
qualified £6r a job* In many cases^ a college- graduate will' also -imve. an 
advantage in gaining promotion- Iii non-college careers. over those without 
degrees* ! Kaoy graduates who are forced to .start-Work Iti ;jObs for which. they_ 
are over-qualified, nevertheless may . gain Oseful - experience that. wil_l_ be an^ 
advantage in competing later for bore_ challenging^ jobs* G_raduate8_who_make__ a 
wise career. ahOlce .and. who are best prepared tO-ent.er the job market should 
make a. smooth eransition from school. to _work* Those who_are_not wlll.„end up 

scrambling, for the best.. availabie__ jobs. MoBt__graduate8 , .however, will 

probably find a job and few should face sustained unemployment* 

l!Oiile_the_overall_ eupply_oiLCplfegc_ graduates exceed <xpec ted demand in the 
l?8b'8i. _the _Bupply-deMnd picture for Indlyldu^ 

such as computer science and engineering are prdjected to be in short supply, 
wbile___other f leld6_are expected^to have large surplus i^ 
not the reliable ticket - to a good job that it once was , .but it hevertheless is 
a prerequisite for a growing proportion of jobs* the other behef its of a 
college education remain, however, including opportunities for learning, 
persona^ development, and broadening interests* 
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j^TyRE^^JOB-MARKEt. In looking to the 



fiiciire there , 

of different ways ono can categorise job growth. The first of 

Such IIbEb 



a number 

th^se is to iibt those jobs with the nost rapid~ rates 6f-grbvth( 
are cbnCained in the following three tables* 



- ; ' table 1 

Fastest Growing Occupations For WRlch 
A High School Diploma :'br' Less Is A^e^uate Preparation 



_ Projected 
Percent change 
In_eiBplf;iSvent, 
1^80-90 _ 



Occupation 

Food: prepare e ton and service workers,* 
_'. 'fasr'- food, restaurants 
Correction officials and. jailers 
f Nurses' _&idcE and orderlies 

Psychiatric aides 

Dcntnl assistants 

Painters, .automotive 

Claims clerks, r. 

Dry wall _appllcato'rB_ 

Cbild_care_at tendants . 

Insurance clerk s i me dical 

Tapers r(dr y_ w all) . 

Welfare_6erylce aides 

Statement clerks • 

Housekeepers^ hotel and mot^ 
Washersj, machine and star chers 
(laundering, drycleanlng) 



Source: Occupational Projections 'and training Pata, 
bcccniber 1982 



Employment 

_._ 1980 

(in thousands) 



50-57 


806 


47-49 


' 103 


43-53 


1,175 


40-46 


82 


39-42 


139 


38-44 




36-42 


68 


35-46 


52 


35-45 . 


41 


35-41 


29 


34-44 


32 


3A-39 


95 


34-38 


33 


33-46 


50 


33-46 


59 



BLS Bulletin 2202, 
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Table 2 

FasCe8C_Grpiidng_bccupaclpn8_That__Gen 

fpocsecondary Education and Training 

(But Leas Than a Bachelor's Degree) ^ 

' ' ' - - ■ ' 
. ' ..Projected 

Percent change Eoploynent , 

1^ empioyment, 19B0 

dccupacibn l98(>-90 '~ (In thousands) 



Paralegal personnel 


109- 


-139 


32 


Data processing machine nechaiilcs 


93-112 


-83 


Computer operators . 


72- 


-83 


185 


Office machine and cash register 


60-73 


55 


- servicers — '. " ■ 








Tax- preparers 


49- 


-70 


31 


Employment Interviewers 


47- 


■64 


38 


PurfphArAT EnP nrjiiTpfn^nE npurArnrn 


44- 


■52 


'49 


Travel agents and accomodations 


43- 


-52 


52 


-__ appraisers 








cialtBs agents 


43- 


-46 


40 


Brickmasons 


40- 


■51 


146 


Nurses prof essional 


40-47 o 


1,104 


Surgical technicians ^ 


• 39- 


■45 ■ 


32 


Dental hygieolsfs / 


39- 


-42 


61 


Health_recprd8_ technologists 


38- 


-44 


32 


Concrete and terrasto . finishers 


37- 


-47 


U3 



Source:. Occupational Projections and Training Data, ELS Bulletin 2202, 
December 1982 \^ ■ 
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Table 3 



Fasces c Crowing OccupaClons 
Requiring a Bachelor's Degree 



Occupacion 



Conpucer syscems analysts 
Physical cheraplsts 
Compucer progranosers 
'S{^(^ech and hearing clinicians '> 
Aero-'A&Crqna^cic engineers 
Economists ^ ■ 
Diecicians 

Eleccrical engineers 

Medical Xaborscory CechhologisCs 

XrchiEecCB 

VeEef ihariahs " 

Law. clerks 

Geologises . ' , 
UecHahical engineers 
Fsychologiscs 



Frbjecced 
Percent: change 
in employmenc , 
■ 1980-90 



68-80 
51-59 
49-60 

42- 50 

43- 52 
42-50 
38-46 
35-47 
34-42 
33-41— 
31-41 
30-47--- 
30^38 
29-41 
29-35 



EmplQjHnent ; 
I989_ * 
(in chous acids) 



205 

34 
228 
"35 

66 

29 . 

44 
327 
105 

6b 
' 36 

213 # 

82 



Source: 'Occupational Projections and Training Data, bLS Bulletin 2202, 

Decemb_e_r__l?62 ' . 

An_ important dimension of these occupations, however, is n"n^«^ °^ 

these _rapldli_ growing , occtipations are rciatlvely small so that very rapid <^ 
cfitesiof growth still may involve, in absolute numbers, a relatively small 

number oif Jobs. " ' 

J ; ■ « . . _ _ ' : _ 

The following llbt contains Chose occupatiohs with the latgest. numerical 
growth projected over the next decade. As can Be ■ s -sen _ from this llst,_t;he 
occupations listed cohtalh only a few of those that were' lis ted _among_the_mqst 
rapidly growing, reinforcing the- poliit-thae rapid growth of ten Cakes_place 
from a relatively small einplbyment Base; - Tfiuc. in considering_future needs of 
i;he economy for workers of . various stills, both Jimensions_nee_d co be kept in 
focus — the most rapidly growing and those which may numerically provide the 
most jobs* ■ ~ 
/ 

/ - . ' ■ 

I •-. ■■ ■ . - ■ ■ : - ■ 
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■r> _ Table 4 } 

the Foiiowlng Occupations Will Account For 50 Percent 
Of Ail New Jobs Generated During the l^BO's. 

Projected 

- ^ Growth; ih- 

. Employment 1/ 

■ » ■ 1980-90 

'Occiipstlbh (In thousands) 

SectctarieB. . ■ . 700 

NursGs'aldes and orderlies 506 

Jahltbrc and sextons '^^ 501 

Sales clerks ^ ^79. 

Cashiers ^52 

^■Hiifses^ profcsfilohat A37 

Truck drivers _ _ _ _ _ _ 415 

Food service workers ( fast food restaurants 4PQ 

GcQeral clerks i .office 377 

Walters. and: waitresses * ' * 36p 

Elementary school teachers 251 

Kltchen_ helpers ' 231 

Accountants_and auditors " 221 

HelperSjL traces ' . 

AutpmorfSre mechanics ■ i 206 

Blue-collar worker supervisors 206 
Typists ^ " 

Licensed practical nurses sS« ■ 185 ■ 

Cairpenters i73 ■ 

Bookkeepers, hand .. 

CuardB~and doorkeepers 153 

Stock clerks » stockroom and warehouse 1^2 - 

Coaputer' b'ys terns analysts ~. 139 . 

Store managers , i ..... 1^9' 

Physicians, medical and osteopathic . 135 ^ 

Maintenance repairers, general utility ■ ^ 134 

CoQputcr operators 132 ^ 

Child caire workers » except private Household v 125 

Ueldersand ftaaecutters ' ; 123. ^ 

Stock clerks, sales floor ' * 120 

Electrical engineers : : 
Computer- prbgrammers 

Electricians ' cl09 . 

Ba k tellers ^P? 

Electrical and electronic technicians lp7 c 

Lawyers. r_l • _* ^9^ _ 

Sales agents and representatives, real estate .102'< 

l/. Low altcrnatlve_only^ other a tter native mod^ ""^^^^^I 

levels_ but dp not chrfnge In any substa the rankings nor the percent 
of jobs represented by this list of occupatflons. 

Source: Occupatibnai Prbjectlbhs and Training Data, BLS Bulletin 2202, 
Uijcemier 1982 . ^ 
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Highlights , The projections that I have Just desplbed provide Insights Anto 
a vari ety of topics. I would like to highlight two:polnts which oay be of 
importance to this SubcoiSittee. First, most^ob .openings wlll.ioccuri^ 
existing- occupations with the . large tnaJorlty_ ln_a relatively few f ields. 
Although the Bureau has estimated . employinenft^n.well over 1,000^ occupationo, 
about bne-hbU 5E all Job growth is.projected to occur in only 37 occupations , 
as indicated Inthe table above. __And; a8_can_be seen from'this list, many^ot 
these Jobs will be in occupations that do not require extensive training^ 
ThU samn point £6 further_emphasiz«_ by_: looking ; at the computer^ related 
accupatloita which over the last decade were among the more dynamic in the 
economy, rive occupstions.closely.associated with the computer (programmers^ 
system analysts , .other .computer. specialists , computer op^ aqd^keypynch 
and other data entry workers) .experienced employment growth rates. IV //-o^,__ot 
138; 227' 477i _200;_ and_28 percent respectively. Yet, overall, these. five 
occupations only accounted for slightly over 5 percent of jab growth over the 
period. . > » 

The second point, which these hearlngi are bringini_^lnto focus, is Igt 
expected impact . of robots and other changes In |rd^rialmable autPmatlQO.wbip 
likely wi-11 be introduced this decade at an increasing rate. Many of the Jo^s 
in the economy listed in table 4 will ! Ue affected very.llttle. ^f_any, by 
these changes. Others, iuch as secretaries may see a substantial impact In 
the manner in which thiy do their w5rk'changed with less impact.likely^on the 
number, employed. A few.iuch ae pr5duc£Ion paintefs _and__welders could see 
substantial Impact on their future Job: prbspeats. However, past studies made 
bylthe BLS on automation in this cdahCry have shQvn.thart its introduction fls 
most often timed during periods of growth iS demand so 

impacti, if necessary. Is mQch easier to._adJust_thrqugh attrition. F^^^^ 
of courie, to the extwt . changes in productipn.procedure 

thb resulting increases In demand for the .Product, or service may be high 
inough to actually safvtpln a level or an incressing employmenD-base. 

Mr. Chiir^n. thank you verx much for.lnylting_me to testify.^^^^T^^ 

my portian of today's testlmgny.. .At _.this time I will be happy. to answer any 

questions that ydu or other committee members may have. 



Mr. BEmu^. Thank you very much, Mr. Kutscher; 

Mr. Bilirakis. . - . ^ > - t i- - i. -x 

/Mr. BiURAKis. Sir, I apologize for coming in late for the first part 

of _your testimony. . ^ , — ^- ^ — . ^ ~ : ^ . 

The. job openings that you project are based on job needs, is tnat 
correct? Job vacancies? ^ . . _ . . 

Mr. KuTSCHER. Well, they're based on our projection of job re- 
quirements, thatls right. That's based on a set of economic projec- 
tions that look at the economy; In fact, the reason we_ haw ranges 
around those rates oT growth is that we look at the economy under 
different sets of economic assumptions. Yo_u_get aJ_ower,dr h^^ 
growth^ deineridihg on what set of economic assumptions you^make 

about the future. ; _ -"l.- ___ . ^ . . 

Mr^ BiURAKlis. I really only had one question,, and that was what 

type of jobs do you anticip£U« _beihg_replac^^ 

determine these projections, as. a result of surveys, "questionnaires, 
and whatnot, with emplloyers? 5_ _ _ ^ . . 

Mr. KuTSCHER. No, the-proj^tions are hot^The prelections: are 
developed based on economic Models and data bas^ that are fit to 
historical Jata that are provided us by employers. F>3r example, b^^^^ 
industry d_ata_^lbws Us to analyze the movement of goods through^ 
out the economy, but if you produce an autgmotUeL th^^ 
number of inputs required to make ai^^utpmobile and this type of 
model is called an input/output inodeL It traces the dem^^ 
automobiles arid associated with Jihat is .al^ of the raw materials, 
inputs of goods or services reauired to makean auto^ We estirnate 
the share_df that betwee&^omestic and imported, and there in 
order to make an autbmol)fe yoU heed steel, gla^ rubber. You 
need tires, you need iron o7§T and textilea, and all of the other 
goods and services thatj[p iritb an atitoriiobile. • . 

So our model allows us to \translate estimated__autpmp^^^^ 
demand into the_de_mahd required in the steel industry,^ which we 
then in turn translate that into eniploytnent in the steel_mdusiTy^ 
We also have what we call an industry occupational matnx, which 
is the staffing pattern for ^1 of JJie sPdUs reqmred^^ in- 
dusti^, the st^l industry, the ifcon ore industry, the chemical in- 
dustry, in the Wholesale trade industiy,_arid in retail trade. _ 

Our data over time allows us to see how these skills change^ Ob- 
viously, skills like computer related skills are^ increasing over tnne. 
So we project those to have a higher share of jol)s in_each ofihese 
industries, but the ^verfidl deriiand^t^^ for employment, first in 
the ^uto industry, and th6n in the occupatioiu m relate back to 
how many aUtos will we produce, or how many ships, or jwats, or 
how much output of the advertising industry: we'il have, the indu^ 
tries_that supply inputs to that, the people they need, and the skui 
composition that we exjpect them to have tri the year 1990. So that 
we're projecting how technology will affect ihe economy in two 

\vays. • — • • - - 

Fiiit, in the economic naodel, the Input/output mpde^^^ 

tionahips ambn^iridustries change due to technologic^ change. 
Second, in the industry occupatiQnal^a_tnx,_the skiU^ c^ 

tion changes dUe to changes in technolo^^so that when we go uito 

an industry like autos, we'll change the stsrffinjg pa 

tibri painters, and welders, particularly for the next set of prqjec- 
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, tions we're doing, because the expectation is that robots will idwer 
th& need for the number o^ in the auto sector. 

_ That; was a very long answer, but i hope it has addressed our 
questions. . ^ 

Mr. BiiiR^kis. It's a good answer. 

So your forecast on ^he use of robots for welders, and such bccu- 
pat ighs^ is all a:Bart_of your" matrix? 

Mr. KuTseHER:llight. - : - ^ 

Mr. BiURAKis^jrhankiQu, sir. I have no further questions; 
: Mr. BedelL. Mn Schaefer. 

Mr. SCHAEFER. No que|tipns. _ 
^ _ Mn Bedell. Mr. Kut8cher,^hat projections did you use for the 
growth of the GNP, and growth of productivity over this 10-year 
period? : ^ \; 

Mr; KtrTCCHER^ Well, as I mentidrieif to the prejdpus <iuestibh,/we 
in fact, have alternatives. The low rate of growth of GNP is 2 per- 
cent fr "^hfe decade, and the rate of prdductivity growth is 1.3j>er- 
cerit. UiiJthe high side, our prelections are 3.9 percent annuEtl - 
growth in Yeal GNP, and, i believe 1.9 to 2 percent grdwth in prd^ 
— ducttvity. \ 

Mr.-^ Bedell. How did you arrive at those figui^s, because they 
seem awfully high id me, compared to whatiwe've had recently. 
: Mr. KuTSCHER, Well I think the lower side of- thoie are fairly 
close- to rJthe performance, particularly dh the GNP side^'for the 
dhecade of^ the seventies. 

The higher one is roughly equivalent to'what we had in the §ix- 

ties._ '_ ''_ • 

v Now, on the produclrivity side, you're cdrrect. Bdtli df. thds^ ^rd^ 
jectidns are higher^tham recent historical expexteiiser-r thinly arriv- 
mg at that estimate, we loclced aLtheJ^^jbcri^^ha have affected 
productivity grdmh, and we_thinKthaf_in the_1980's _t oppbrtuni- 
^ *^Jdr productivity growth © higher than, or better than it was in 
the 1970's, specifically changes made in investment law, should en- 
courage jnore in vestrtient in this de^^ : 

Mr. Bedell. But we haven't seen that at all? 
Mr. KuTCCHER._We 

Mr^ Bedell. Going just the other way, in spite of thdse, is that 
right? > 

^ Mr. KuTSCHER. That's right today. That's true, although ^ain, 
^^^^'s a typical behayid^^ in a biisiness^ J^cl^Lis for'^^ 
ment to lag the recovery in istn economy. I^^,hat if Ihere is a bene- 
fit from investment 4:ax changes, it's sdmething dhe' would exp^t to 
hapi>eh_in_1984, 1985, and beyond, but you're absolutely right, it 
hasn't happened yet; ~— 

The dther facto^^^ towSrd higher pro- ^ 

ductivity growth this decade is the expectation in areas like energy 
the future price changes that the economy, can expect in ehei^ 
are not like we had to absorb in the i976's. So an awful lot of busi- ' 
ness investment in 15^0 was directed toward energy savings rather 
than productivity enhancing t3^^ 

The other element in- the productivity that led Us to believe we'll 
have_ a somewhat, higher rate, is the absorption of the large 
number of young people, is already behind us. So the future grdwth 
iri the.labdr fdrce will tend to be a more mature, more educated, 
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more ejxperienced wark labor force than what the economy was 
wbrkihg with in the 1970 *s. 

^Mr; Bedeix. Vm advised that the average real increase in .GNP 
for dlir last 5 years was 1.5 perc&nt. The projection for the next 
decade is higher than that, but I think roughly equivalent with the 
seventies, the entire decade of the seventies, from 1970 to 1980. 

Do you tbihR the next 10 years will be somewhat similar to. the 
1970'sthen? - _ _ • 

_Mr, KuT^HER-lWell, _that's_wha^ we _were_.explgnhg_m 
nativeJn another one,^we explored sbniething higher than that 
__Mr. Bedell. That's What I mean. There will bl an equivalent to 
that . - . V ^ 

Mr. KuTOCMER. Or it cquld^b^ higher. ' 

Mr: B^:dell. That's our boom time that we had there? Apiparent- 
ly you' think that's realistic. 

Mr. KuTSCHER. Yes, I think that ehcbmpasses the range of what 
most analysts reviewing long-range^ trenas are projecting for the 
future. ' ^: • _ _:__} 

Mr.^EDELL. You said your pjrojection here by 14 percent in some 
areas—— \ , / '__ 

Mr. Kutschek; That's th,e average error; that's right. In fact, if 
you^p back and lcK)J^ f valuatioh, there are some oc- 

cupations that we error by 70 and 80. p^cent 

Mr. Bedell. What were those? * 

Mr; KuTSCHEBM'm told that plasterers Js one of the .types of op-, 
pupations we errore^^ lot on. iTtey^tend^tx) b^^^ OHCCUpations 
which are small, or radical cha|ige is taking place ph it. We^ 
provide for the record others that we had yety latge^rrore in.' In 
the 1980 projection, large praj<H;tibh errors 

tive engineers helpers,, crrait jnanagers, telephone operators, and 

airplaneimechanics m^reiJairers. ^ 

Mr. Bedell. Y^; I noticed in your projections you indicate that 
mari^ of the btiilduig traded" ypu expect big increases iii the number 
of people employed. - ^ 

_ A^5>arehJ;ly ypCi dp^^ project My^ j>ari^^ pro- 
ductivity in those,areas tham you project * / 

Mr. KUTSCHER.. A fairly thoderat 



Mr. Bejdell. Quite a boom in building over the next 10 years, is 
that right? — . ! ' 

IV^r KuTSCHER Yes 

Mr. Bedell. I think we Better adtjouiS for maybe 10 minutes, 
while we run over ahd_tiy to vote. 

Mr^ituTSCHER. ©K; Surely: 

EA_shbrt recess >yasJ4keri.] . ^ 

Mr: Bedell. The committee will conie to order. _ 

Mr. Kutschier,* you said that you had estimated a low 6NP 
* growth of 2.5 percent, and a high one of 3.9. 

Mr. KuiscHER^Yes. . _- ^ - . : , 

Mr. Bedell. When did^bu make those? 
- Mr. kuTSCHER. Those projections were published in August 1981. 
They were scheduled for uj^atihg in the fall of 1983 on our 2;year 
cycle. - ' - i , , 

Mr,_BEbEix:_I>7 you hay^^ idea at this time whether those 
will be changed up or down? ^ 
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Mr. Ku ;yqHER. It's .really top early to tell. We have prdgreased 
for, but haven't arrived at, tHe final answem I would thinkzihe:^- 
range would fdUghly cover what -we would have. We^niay modify ' 
some internal projections but that the range probably will not 
changes lot. _ * _ - ^ __ . j 

Mr. BEDEii. Ybu_ really. have t^ how jthat vou wllTh^ 

then, except for monthly figures, don t you? Annual figures* are all" 
in that you wpi^ 

Mr. KuTSCHER. You mean historical data? ; . 

Mr. BedeLL. Yes. : : 

; - Mr. "KuTSCHSR. That's correct. We. now liave all of the histx)rical 
data we mil use'iri the cuinrent set of.p^^ 

Mr. KuT^CHER. But in developing projections, historical date is 
one of tho^ elements. The other element is our judgment on how the 
historical pattern will be mbdified in the future, just like J d(^ 
scribed ia you on productivity; We didn't use the historical pattern. ( 

We modified, it. - _^ 

^ ^ We do that for many .other elements in the projection^, both bgeed 
on bur judgment, and judgments we can get from biitside users of 
ourmateriai. ; / 
_ _ Mr. Bedell. I presume ybU're aware of the testimony we had yes^ 
terday? • 

Mr. KutSiCHfeR. Yes. 

Mr. Bedjell. It was critical of two things in your prbjectibn. One 
was there was criticism of the .way you gather your data. I don't 
know if that's justified br nbt, but they said that it had alsb been 
•criticized by some group that had surveyed it. Are you aware of 
that? J _ 

Mr -Ku'rscH£K-_4Vell| I'm aware oif Mr. Helms'^riticism of our 

datarf"thiSk:ifybu wb^^ 

• Mr. Bedell^ The Nation^ Gonamission for Employment and Uh- 
employrneht Statistics issued their report counting the labor force 
in 1979. , ; : . 

Mr. KuTSdHER. I think that if ydU would read that entire report 
you viTould find that it's largely ah endorsement v T ths prbcedures 
that BLS used to collect employment and unemplo; nient date^ - 

There was some recommehdatibhs_ j^^^^ 
thijigs, which BLS has already incorporate<?,vauch as counting the 
rhilitaiyas. being 

, and other elements. I guess i would characterize that Pr^idential 
cbmmissibh as 99 percent ehdbrsiiig what BLS is doing, as the 
best — — • 
Mr. Bedel:. I think we,shduld ^g^^ 

Mr. KuTtJCH^iR. Yes, surely; you make the judgment yburself 
That's the way T would characterize it, . * . 

Mr. Bedell. He was also very critical if tiie_Dictibhary of Occu- 
pationai Titles. Doyou concur in-his crif .cism there? . 

Mr. KjUTS(CHER. Well,_I_gueM f>« .;k]y, the Dictionary of Occu|>a- 
tional Titles hsH so little imprtct on what we do that if his cnti- 
ciflms_are_wJ>.t?. he .pveremphiujizes the impact that it hm on iis. 
The only pJs: j -ve show the Dict'-onar>' of Occupatibnal /Ktl^ ie 
final note iri c. r Occupational Outlook Handbook. We iist an occu- 
pation, and fof Lhse by individvieds that wsmt tb^ 
•projections wivh uu.C data, we list all the Dictionary of Gccttps- 
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tional titles that fail into each Sccupatibri covered iii the Occupa7^.i 
tional Outlook Handbook, _ r ; ,^ ^"^^^ 

Naw, if those are wrong or in error, as h6 clauns^it wbuid m 
it diflicult for sbmeone to cross-classyy our prxyectioiis with other 
systems. BSt the Dictionary of Occupational Titles does np^ affect 
the^data, we have- It dcJes not affect the manner it's collected, hbr 
does it~Sffect in aiiy way pur j^r^ections procedures. - - 

Mr. Bedell. You xoUect it by telephone to households?. _ _ 

Mr. KuTSCHER. WelL there's " two different data sets. In fact, 
there may be three that should come into play: Cfee is the _h:ou|ie- 
hold survey, that is a luiy^ Bureau of the Census for 
the Bureau of Labor Statistics. • « 

Mr, Bedell. How many households do they— ^ 

Mr. KuTSCHER. That's 60,000 households each mbhth on a rotat- 
ing basis,_ Now that ik (fleeted usually by personal visit on initi- 
ation, A household is in for 4 months^ out for 8 months, and back 
iri for 4 months. - _ - _ . j c — 

The fitst visit, the first initial collection is usually done by per- 
sonal visit. - 

Mr. Bedeu..Js that_ right? , ^ — . . . 

Mr. Kutscher: And then fdUowup surveys are generally done by 

^^ItV^this househ^^ survey that's iised to publis^^^ em- 
plbymeht_ahd_unemi>ld dkta. When you see the. BLS _^an- 

nounce the uneraplojment rate M^lOJ^percerit, thats the data 
base that is lised to collect that informati^ ^ ^ . 

- Now, it is also true that as a part bf that,^ individuals are ^1^- 
fied ihtb occupations. But individuab are hot eugked to cla^iS^ 
themselves. They're asked what work they»do, and then prof^on- 
al classifiers at the Bureau of the Census categorize that work into 
ari occupation^ classificati 1 . ' v - m 

In addition to that, the Bureau has two pther data bases^ We 
have biir em^loymeSt by industry data base. These data con^ from 
a monthly sample of employed who re^larly: report^ to 
of Labor Statistics each month, arid that sample is about 19f»Q0Jife5 
'200,000 business establishments, on a monthly basis. Annually ttot 
data is benchmkrked to the imemployment insurance records, 
wHch means that there's 4^8 millibn establishments mj;he unem- 
.plbyment insurance files,7 so-that-althoughr-th_e_ m<m 
which is a sample^ould gb bff on a month-to-montb basis, annual- 
ly it's benchmarked to every establishmeht m tiie .United States^ 
that reportjo the uriemplbyment insurance system. 

FinajLly* we have ah occupational em^^ statistic survey 
Erbm which we collect occupational patterns. This surveys ^ sample 
of one-third of busihesiBes annually. Arid the total sample m the 6^ 
year cycle is rourfily 600,000. \ 

Mr. Bedell. Will that busiriess survey mclude then- projection 
what employment iiie^ expect in the future? _ . ^ 

Mr. Kutscher. Nb; we do not collect front them their anticipat- 
ed—^-—- 1-1^"^ ' _ .* _ 

Mr B|bEiJ..^re you acquainted with the article that was m the 
New York Times? It came to my d^k morriing cOri(»mmg 
Business Round Table meeting ht Hot Springs; Va. 

Mr. KtnscHiai. Yes; I airi fariiiliar with that. 
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Mr. Bedell. They said that even though they exi^ 
prove their productioii, they did not expect to .hire the laid off 
workers; they expected to make changes where it would hot re- 
quir o - - . ; ^ 

__Mr, KutscHER, I would characterize J^hat as probably a_. Ve^ real- 
istic look at the near-term prospects in manufacturing. Significant 
gains_in_ri_ear-^ f^plbyment gaiM 

very slowly. Of course thie other side ot that is you're talking only 
about big business. Aiid there's some increasing data which infers 
an awful lot of emplpynient jgains in the United States come from 
small business^ not from la^ business. 

Mr. Bedell. So woiild you expect that in the hear term, if we do 
have some economic- recovery, as^ it looks like we're havi^ig right 
now, that we would have a significant improvemeht in bur uhem- 

ployment figures? — ^ _' __ > ^ _ _ _ 

_ Mr. Kl TOCHER. W iwusadlj^^ don't _ms^ 

casts. Consistent vrith what the JBusiness Jiound ^able ia sajring is 
the jm^rpyement ih_tRe_uhemplo3m ^ llpwL if yj;^^^ t 

improvements in business. But they're slow to bring^^iacfc |5eople: 
-then the uhemprpyihent rate can't improve very rapidly. 

Mr. Bedell. The other criticism that ^me forth was, if I uhder- 
st5bd it correctly, that there was a feeling that the impact of auto- 
mation, not just robots, but all autbmatioh^.ihdudihg cbiHpuj^^ 
tidn, aiid so on, had not yet:been felt. If we go by the historical 
data which you do, it was hot going to take_ade<iuate a^^ 
clmnges that we can expect in the future. At least some of the'^wi]^ 
hesses we had yesterday felt that that's J^ihg to te 
rapid than It's been in the past. How would you comment on thai - 
criticism?_ : 1 _ . 

Mr. KuTSCHER. I guess our past (experience in the Bureauj: where 
wejdp h^ve a program that studiM the ihtrbductid^^ 
and how that's introduced, leads us to believ^ that mc>st techhdld^- 
* c^ changes *are diffused slbWly, and that the adjustment process is 
gradual. ! _ _ 

Even though the impact of cbmputers and robots are yet to be. 
felt, I guess our best judgmeht is these wilLbe brought ph slpMy 
aiid the impact^ will be diffused oyer a fairly long period of time* 

Mr. Bedell. It. seems to me_ that ought fo be tlle_ mcgpr de^ . 
that should be considered here, l^catKel notice that you list the 
jobs ih which we wilL have the greatest jgrdwth^mbng 
retariesj typists, : stock clerks, ajid stock room and warehouse ' 
F^ple^ At least some of the people that testified yissterday A^ould 
say that would be some o^ the areas in which we would see automa- 
tibh take its Iwsaviest toll/ With computers you won't ne&i so many 
stock clerJcS and so oh, because it'll all be^done^autdmatiMlJ^^^ 
computers. Typing will be sufficiendy autpmatedi that you won 
need as many typists, and we wph't use as m^y 
ten messages^ b^ause it will be communicated in other manners 
with the- automatiph that we're gpingLto Jiaye. . 

It seems to me that it is an argument we need to look at, and 
ybur ahsweriindicates to me ybti simply disf^ee with him, and we 
sure better fhid out :whb's right, because we're depehdihg upon 
ybur figures because they are generally the base from which most 
work is done. 
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If you're making an incorrect asiBurnptibn in thatjregarcl^ theh:I 
think it's ia pretty critical issue, frankly.- Tm not saying yoii are or 
hot, biit I'm telling you that ther^ were^p^pple 
robots are of seconda^ importance. The , really important thing is 
what >ye're going to seejappening wit^^^ this type of 
automation, which is going to cut down so much on other jobs. 
They even said ^here's ^oing to be significant cutback in white 
: collar workers in our society. I'm hot saying who's right, but I 
thought you o^^^^ I think that's a major issue that 
somebody needs to address. . _ 

Mr. KuTCCHER^I gtiea^^ to some extent I would say that J disagree 
with thbm only in degree, _ 

Mr. Bedeo.. It's a pretty big degree, if yog sb^ secretaries are 
going to be the bccupatioh that^goling to hayethegreatest 
of any occupation in our whole society, and they would say that it|s 
an occupatibhj. I thihkt whict^^ to decline. That'ls 

not ^ little degree of disagreement. 

Mr. KuT^CHER._ Yeah^ thatis ji radical— I ^ess on a job like-^— 

Mr: Bedell. Democrats and Republicans, if you have that much 
disagreement. . \ __ _ 

Mr: KuTSCHEB. I won't comiheht oh that, but on jol?s like secre- 
taries, I guess bur analysis of what word processing equipment is 
doing to jobs like secretaries^ is changing the manne^^ 
work is carried out, but we have not yet seen anything that would 
indicate, at least up-io 1990, ah impact that will radically alter the 
numbers of secretaries who will be used. ._I ^ i 

Now, that's different thah rbbpts,^ wh^^^^ introduce a 

robot, you don't need a weWer to do that work, A lot of the func- 
tions that a s^retaiy_ carries.p^^^ to typing. It'iS true 
that a word processor makes the t5^ing function 6i a secretaiy 
more efficient. _ •_ ' 

Mr, Bedell: But you list typists^ just 'plaih typists, about 15th _oh 
ybuiL list, so ybU cbUld say secretaries don't impend all their time 
typing, but you also say tjrpists are gbih^ tg be^it mustbe aM^ 
right at very riiear the top of those professions-^where the biggest 
increase in people Nvill be i:equired._._, — ; 

Mr. KuT^CHER. This is back to an argument as to the speed in 
which these changes will take place. I thihk dbwh the road you will 
se6^ the number of typists tend to level off and go down due to these 
technological chahge§^J[ustJike_we £Ure^ see a function ta^g 
place like that, it's happening on the computer side^ and that's, bh 
data_ehtiy._Techhblbgy is displacing the /need for a lot of Jce:?punch 
operators, so kej^unch operators are nbt_ grbwihg much, _ih_ fact 
much slbwer than all other computer-related occupations. Probably 
sometime this decade £hey will _absbluteB?L_leyel jbUt and start de- i 
dining, I Wbuldn't expect to see that for typists, but I guess my ar- 
gument is I think that is a j>hepbmeribh which will take place in 
the 1990's,.and-not in the 1986^ ' . 
— Mr. BEDELL,_Welk this ge^^t the whole issue. 

Rlr !KxJTscnER'."^Yeah* • 

Mr- BedellT I dbri't thii^k anybody is questioning your sincerity; 
^t least, i cectainly am not. I think >yhen_ we re£uly j[e^^^^ 
bottom line, what we're really saying is, that nomatter how well 
you may collect the data, if ybu project bur GNP grbwth to be 
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sbmewhere between 2.5 a^^^^ has been' practi 
for the last 4 yeara, and if you are: wrong, then your projections are 
: terribly wror^. _ _ • - _ - 
• ^If the peopfe happen to be right yesterday, who said we rejust 
now starting to see the effects of computetjS in this^ort of automa- 
tion, this sort of thing in wbrfc replacement otheiL than and 
that^du feel tihat's not going to be the case, theii again your pro- 
jections are terribly, terribly jNra:^ _ . 

I guess the concern I have is people look at^you as a specialist 
because you are the ones Uikt collect data thfL best of anyone, and I 
have ho great armiment with that. You cdlect the data so well, but 
then we say,^ "Since. theyVe ^^^^ at* collecting data, they -Tnust 
therefore be good at projectmfr the future." That is subject to queis- 
tibh, in all fairriess,_Mr. Kul acher, tte^^ ybu could be right, or jj^ou 
could be wrong. The other vebple could be right, or they could be 
wrong tcK). ■_ ^ • _ -Jl : - _ 

But one problem co^nes Im that you ar^e.sbrt of the goim that 
regard in that ev^r^i;^:' ' says, "Well, since you're the only ones 
that collect thb data; tlvih surely^buAre the bnes^ who we ough^ 
t^lieye when you say whatVgoing tb happen in the ftiture." 

Mr; Bedell. That's trbublesbme to me as a legislator. 

Mr. Kutscher; We certainly tried tb warn the users by the liter- 
ature we put but that we are riot giodlike in terms of our wisdom 
about the future. • , - 

Mr. Bedell. But I think ^qu are the ciie^ U?at are accepted as 
the authorities in that regard and most av^^xytbxmg, m hear as I 
can tell. is_based upon your prajectidns. - ^ ^ * 

- Mr. KuTscHER. A lot of the occupatibhal prc:^ectibhs_ q^^ 
from burs; there's rid qLUestiori about it. We try to do as careful a 
job as we can. It is sbniething bh whicTi reasbriable people cari very 
easily have a differerit opinion.' 

Mr, Bedell. Did you have sbmethiri^ _ ^ . 

Mr. FiTHiAN. Just on this particular thing, if I may, Mr. Chair- 
man. 1 , .■_ __*___ : ' - , - J 

Mr. Kutscher, when you take historical data^ which I underatrad 
ybu' re wbrkihg_with_ratids tip abdut as recerit as 1977 jn- therer . 
aboUts, you tend to project on the same line that^bu've b^ri on. If 
that is true ancLthe basic ingredient, then it seems to me likely 
that you would miss either ah upswing or a dbt^mswm 
miss the^cutve. YdU would be projecting on out midniiss the- curve. 
The sharper the curve, in years- ahead, the greater the rate df error, 

is likely to be.. • " - ^ . i c i h 

That is, I guess, my: prbblem._As I look at the past^ the last 5 to 7 
years, and you talk to adl kinds of people, even ]p^pYe whoj^mt'Jp 
speak for this admiriistratidri, dr the last administration optimisti- 
cally, they come up with some very, very bmihbus Mftds of figures 
in uhemproymehti.iet that would not be reflected in ^ your data. 
Your dat^ is bptrmistic in the sehse that every bccupstidrial grdUp 
is gbirig^ to be 'increasing. - ; ^ n - i 

Let me give you a specific exainpleLYes^^^^^ talked aDout 

the bccupattori of draftsman. Most peopS looking at the field say 
that is, at least, going to bejmt in 

but when we go to your projections^ it still pr(q€Sjts^b>^_. It 
seems tb me that's the pheridmeridri of this pfbjedting on a line m 
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which weVe been moving; in the past, and jndcing it vei^/'uniikely 
ioix^-j^pul^ J_harpj_eVen 3- _or 4^Mr tum, i^ht, at the 

present. So that at the most critical time that the Congress needs. 
guidance, ydlir methbdblb^ would by its very nature lead them 
astray. \ ' ~7 . / : 

* _ Mn Ky*recHER. I '^^ I wpUld reac^^ 
ing points is by far the most difficult thing; forecasting the 
future. I dqn'^^^ tetter _th£in 

the alternafcives. We try to searchr for the best' methods. We look at 
the historical trend, _and_in cases _where_^:^^_ judge its wrong, we 
don't extend it out^ We modify it and^ ^l^ but I would be the 
Last^ to admits w^ ability capture €veiy turhihg 

point of every occupation. ■ 

ypu Ippfc.at tbpse ilaces^yhere_ we _mMe_t^ eirprrr-plas- 
ter was given as an examp^'. Something happened to plastering 
back in Jhe _1960'_s_ and_ demand, 
an^we missed thaj^turningppint. We could be doing that here. On 
cases like^draftsmei^Lit's a case that if you look at how fast >5rill the 
technology diffuse, most technologies are diffused at a: modera^ 
rate because business ihcdtpbrate the hew technology when it will 
pay for itself^ ^ ; ' 7 -__ _ 

_ oo that even thpugh it's there,^eyen though it has som^^ cost ad- 
van tagesj sonie labor saving, everyone doesit't immediately ^ab it. 
On an .occupation like draftsman^ jEigaih it's a question that the 
demand_ for -draftsman is going tojbe changed by CAD/CAM type 
equipment.. The gues^^^^ iSi wU people _fir^^ go but 

and buy^ the equipment, or vriU they introduce it gradually. _.- — 

_Lg1ies|^ bur judgipe^^^ gradually introduced.. The 

rate of growth of draftsmen will slow, cojne ta a halt sometime, 
and _ then level b^^^^ bSitwe woulcl put that in the 

early i990'sj:sther, than between now and the end «f the decade. 
__ Again,^ albeit ah important degree pf difference^ we don't think it 
is not going to -happen.. It's a question, again, as to when it will 

happen, _\ „ ^ j '__ 

- There's also something else related to computer a^^isted design 
for drafting, and that re lik^ the _cbinj)uter^ a^ 
a variety of other technologies, in which you can actuaiiy, by virtue 
Qf tbe technblbgyj yM cari db inbre_wOT em- 
ployment because there's so many more things you can do. 
_ The computer, has jLone that in J;he field bf ecbhbmics jand steti^ 
tics. There^ are so many more things you can do, and employment 
actually ^bws because th^^ butput, more things to db. 

That c; a also happen, that's part of our judgment, in the grbwth 
of dxaftere jDecatise the^^ are mbre things that can dbhe, as well 
asimproving efficiency; _ __ 

Mi% -Bedell. We thank you very much for ybiir testiihbMy, Mr. 
Kutscher. - 

Mr. Ky t^cHER. Thsmk ^i^^^^ , 

Mr. Bedell. Mr. Gonte, would like to introduce the next witness. 

Mr. Gonte. Mr. C^lalrmari, it's a pleasure for me to welcbrne Ms. 
Katharine Abraham, a prbfeSor at MIT to WasHingtbn. She just 
completed a study in the number of jobs, and the number of people 
looking for jobs, and I don't want to steal her thunder by telling 
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fier cbnclusidhs how. But Tm going to listen very closely to see how 
she, reached tliese cdnclusib — _ __l 

I recently read a very fine article in the WashingtOT Post about . 
ydur work, Professor Abraham, arid it's a real treat for us to have 
y^u here. We welcome you here. . * 

TESTIMTONY OF KATHARINE G. ABRAHAW. ASSISfANT PROFES- 
SbR, SfcOAN SeHefib SF ^IANAGEMENT, MASSACHUSETTS IN- 
STITUTE43F TECHNOLOGY 

Ms. Abraham^ Thank you very much; Mr. Ghairman, I have a 
prepared statement which I'd like to submit for the record, if that 
will be^K)j^ible- - 

Mr. Bedell. WithbtltJ^biectibri, 3^dui^w statement will be en- 
tered in the record, and we'd welcome any summary that you'd 
care to make, _ __ 

Msl Abraham. Let me s^o^ also Fm pfirticidarly pleased to have 
been ihvitid to testify: before this subcommittee, since I'm the prod- 
udt of an Iowa childhood and a graduate of Iowa State University. I 
have more_thah one connection here. . . ; 

Mr; Bedell; We do know where thsdi is, of cbui^. 

Ms. ABRiUiAM. rnjust briefly go through the testimony that I 
have written out, and then I'd be delighted to answer any questions 
you might have JJOT^^ ^ ^ j 

President Reagan has commented bh humerous occasions that 
when_ heipicks_up his newspaper there are^ramy pages^of help 
wanted ads; implicit in this sort of cbmmeht is the cbhdusion that 
ibmethihg other than a shqr^e of employipent oppMortunities is 
the real culprit in our current un^mplbjTOentMtuatio^^ 
this cpnclusidn appears unreasonable to jnc^t o&ervers; My own 
woric iodcing into how the number of Jois_ayaiJ^^^ 
the number of people unemployed has convinced mie that it is very 
fari)fr the mark indeed. - _ _*_ 

My examination of the b^t available evidence has led me to con- 
clude that at the present time the number of unemployed pei^ns 
most likely exceeds the number of jobs available by a factor of ID 
or more. .__ _[ J . : 

What I'd like to discuss with you thld mommg iS the eyxdmce 
that has led me to this cphclUsip^ I think this conclusion 
implies. To resole the question of how the hiunber of jois_ayail- 
able comparM to the imml^r of j^ple unemployed, we obviously 
need, information botit on tmemplo3rmeht and on jotyacaiicies._ 

We Jiavei very gckxi data on unemployment from "the monthly 
Current Population Survey reports. The Cuirent, 
is the iibuiehdld sunrev ^ the previous witness_w£D3 discussing. 
These report^ are based bh interview eachjmbh^^ niendflbei^ of 
apgrbximately 60^000 households across the country concerning 
their labor force activitijM a^^^ niiy;ters. ' _ ; ' 

, There is unfortunately^ no ongoing survey of employers to provide 
us with cbmpsiable iife bh the unsatisfied demand for 

labbr, or the level of job vacancies; a . 

I'd like to cbmmenti^_as_ah_asid^, that indeed we lack^good infor- 
mation on most aspects of employers' labor market position. Until 
quite recently, informatipn on hir^, quits, and layoffs in the raanu- 
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facturin^ J^Jbr w The survev tfiat 

provided even this relatively limited, but still quite useful, inforaia- 
tiph was discontinued as of Deceinper 1981, It seems clear to me 
that Better information on employersMabbr market needs could be 
of considerable assistance iri the poUcjonaMngLjw J wourd 
Srgue quite strongly that the Bureau of tabor Statbtics ought to 
be given furiding for the purposes of collTOti^ this^sort of ihfbrma-' 
tidh. But that is, as I said, an aside from my tostin point: 

While it is unfortunate that lye currently ojperate no bibbing 
survey that provides us with information oh job vacancies, U.S and 
panadian eniplc^ez^ have provided usable information on job va- 
cancies incohnert^ projects and longer 
term survey efforts thiat havie been undertaken since the midsix- 
ties, ^ „ : 

These sources of information on the level of job vacancies in par- 
ticular areas cmd at particu^^ 

mafc^ the job vacancy rate associated with different unemployment 
rates. Given .that relationship, we cs^ estimate of the 

number of ^ofe available at our current unemployment rate; 

The available information on job openings nas been collected 
through surveys sent but to empl^^ As I said, ther^ have been 
six such survey efforts, llie firat was a pilot project done by the 
Mreau of I^TOr Statistic the midsixties, whicli produced datfi 
for about 15 cities, covering roughly 25 percent of the Nation's 
totsl emplo^jm ^_ ^_' _r 

We collected job vacancy data for the manufacturing sector na- 
tionwide from AjScil 1969 JihrbUgh 

Minnesota and Wiscoiisin have continued to collect comprehensive 
job^vacanqy data up through at least December 1981. J 

The Bureau of Labor Statistics ran a more recent job vacancy 
pilot program that yielded some information for 1979 and; 1980. 
And ih^Canada^ a_ ver^ comprehensive and: careful job vacancy 
survey was conducted^ from 1971 thtbugH 1978. So those are the 
sburces jtf daifLt^^ we haye bh the^bb vacfimcy rate. _____ _:l 

This information on job -vacmcies has received less attention 
than I l^lieve it war^ I wbuld _guessithat_ thj^jpmnary reas^^ 
for this neglect is that the existing job vacant data are widely be- 
lieved to Understate the true riumTCf of Available positions.- ! 

There are a variety of arguments that prople have advanc^ why 
this is^ true. People have argued there are a lot of discouraged va- 
cancies, ahadbgb }6\oB that employers 
would like to fill l3Ut that^hey^e given upj'ecruiting^for because 
the^L Cfui't furf anybc^y, Feop_l_e_have__K emp^loy ei«_ Me 
often willing to hir^ wett^tiaiified individusds who prraent them- 
sMvesJbff the street, even if th^^ don't haw ajprpx^^ 
and that counts of job vacancies would miss that kind of employ- 
ment opportunity. _ -^Z!!; ; ' 

There have b^h more teclmical crificiims levied againstjthe job 
vacancy surveys that jwere-conductedf for example, j^ple have 
argued that the samj^^^ firiiis, included in _the surveyi i^ere hot 
representative arid tended-^to |have^ ^1^ aversqg^ vacan^ 

rat!^, _and_that if a mbre ?ejpre^^ 

been surveyed^ a hi^er estimate of the job vacancy rate would 
have been obtained. 
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Ah important part bf jtiy i-esearcH effort; oii this subject^has been 
to collect information bearing on all of the^se various possible prob- 
lems with the job vacahcx statistics. I have then used this informa- 
tion to correct the published numbers, inflating them as appropri- 
ate to come up wth mpre believable, more accurate numbers. - 

Whenever there was a question based oh the inforinatibh. that I 
had about how imjK)rtaht^a particular problem was likely to be as 
^ source of understatement in the job vacahcy numbers, I assunaed 
that it was ihbre iih^rtaht, rather than less important. I also 
made no effort to adjust the published numbera for possible sources 
of upward bias. _ _ _ __ • - j - 

Given that I was very generous in correcting for possible dbwh- 
ward bias in the yacahcy huhabers ^in reside na effort to cor- 
rect far upward bias in the yacancy numbers, if anything, the num- 
bers that I came up with are almost certainly ; too large, rather 
than too smadl: 1 /^^ _ I - ^ ~ 

I shbuld alsb 'nbt| _tliat_ there is a check on the reasonableness of 
my corrections [to the vacancy numbers. I performed some other 
calculatibhs 'usini^ a^quite different approach and was reassured to 
find that the job vacancy numbers that I came up with usihgLthis 
alternative approach seihi^ with the estimates 

th^ I've just described to you. -c j - i 

The cbrrected Sjbb vacancy numbers that I've just described apply 
of course only to the time periods, and the areas cbvered^byithe 
various jbb vacahcy suryeys that I mentioned. However, plotting 
the job vacancy rates obtained by this correction procedure agmnst 
the unemployment rate for the same time periods and areas makes 
it clear that there is an inverse relationship between the jbb vacah- 
cy rate and the fcemplbjoneht rate. : , _ _ 

When the unemployment rate is low, employers tend tp jiave 
many vacaht jobs. )^eh_uhempldyment is h^h, employers tend to 
have few vacsmt jobs. The existence of ah inverse relatibhshipLbf 
this sort ma^es good theoretical sense. The general shape ^of the 
unemployrnfent/vacanjjy relationship is as drawn iri figure 1 includ- 
ed in my writteh_ statement. 

If it can be assumed that the unempldymeht/yacahcy_ relation- 
ship in" thfe areas jviiere_vacancy> data have been collected roughly 
mirrors Sie unempbyment/vacahcy relationship ih_ttie_J^ 
States as. a whble^ ahd if it can be determined whether and how 
this relationship has changed over tiracr my data za^ he us^po 
support cbhclusib^hs_abqut how the number of jobs jwaiiable today 
compares to the number of persons seekipg work, 

All of the data seem pret^ consistent, so thaj; i think that it does 
make sense to draw conclusions, from the survey date for the coj^ 
try as a whble.jDther information has ^ven me^what I cotSider to 
be a pretty good sense of how the aggregate uhemplcS^ 
cy rejatibnship has shifted over time^^ so i iieel comfortable going 
ahead and drawing the sort of cbhclusibhs that appear in my wtit- 
teh statement. . ^ . ^ , , . . 

Just to put a little historical perspective; on this: Caiculations 
using the corrected vacancy data that i came up with suggest that 
during the last half of the sjxties, whehihe unemployment rate 
hovered within^the 3.5 percent to 4 percent range, the humber bf 
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job o^ninpj)rbbably came close to equaling the nu mber of unem- 
ployed people. : ^- L 

During the 1970's between 1970 and 1980, a period that included.^ 
three' recessions, and during' which the ratepayer-' 
aged abdver 6' percent, there were probably an average of four or 
five uhemplbyed TCrsbhs per yac^ 

the unemploymeiu rate, as yoa'Jaiowr stood at 19.1 percent, mean- 
ing that there were over 11 million people without- work and seek- - 
ing^job. 

L My-calculatipns suggest Jhat the number of unemployed people 
currently exceeds the number of available joM by more than a 
fictor of 10. 1 should note that this conclusion holds even after I've 
made an adjustment in my straightforwaig calculatibns to t ^eac- 
cdUiit of the fact that the unenMloyment/vacancjr^rade"^^ 
have w6raehed:,durih^ithe_past It^ this 
curve may have shifted to the Northe^t over the past 10 years. 

That is to _say^_ my_ estimates i^^ that y.S. employere a^^^ 
currently in a position where they would like^tb hire only abbut 1 
million additiraal_w)rkera,jwhile at the same-time there are more 
than 11 miiiion peoiie unemployed. Even if every available. vacant 
job could be filled instantaneously by an unemployed pei«on, we 
would have achieved diily a relatively small reduction in our uhem- 
plbymeht count/. 

it should be remembered that tiie jp^ 'vacancy nu^^ 
deflie my calculatibna were very gsnerbusly adjusted upward tcf 
take account of possible db>TOW^jrd W Td^lso like to no^ 
the official uneinployinent rate^which k whS I've used in my cal- * 
culations, excludes large huml^tB of people who ihduld arguably 
be^counted. ' _ _ _ , — 

If tiSe current official Jinemjpldj^ rate^of 10.1 percent were 
adjusted to reflect a peurt-time/fml-time distinrtibn in both Iiqiot 
desir^i and hours worked — this is basically getting st people ^o 
are invoiuntarilv working part tirae rather jtnan fi^^ 
reflect the number of discouraged wqrkera that b, the people who 
say they would like to wbrfe, but hav*5_ given up ^ looking necause 
they can't find a job, the unemployment-rate would be rouglJy 50 
percent higher. i . - ^ 2- -■ - - 

I may have overstated tiie number of vacaht joM ana undewtal^ 
ed_the_number_bfj)€j:^^ heading work, which means, that there 
may very well be mor^ than 10 people available to fill every vacant 



1 think my finding that the huEB?er of 
^eatly exceeds tlie^jiumber of jr^ailable jobs has important imijli-' 
cations for pblic,^? decisibhis: A wot^ want to a^e against^ in- y 
creased investtnr?nt in well designed trajning programs or against / 
other measures jxitended~ib^ of unemployed y 

: people to avaflable jobs; that sort of expenditure may^yery well be^^ 

appropriate. _ _ ^ ^ . c ^ 

What I thmk the evidence that I've ^resrated uichcatea^ mb 
is_that on their own, measures of this sort can have very^little 
impact oh the bvercdl urjemplwinent jrate. ^ . j ^ 

The main conclusion that I'd like to leave you with is the cbnclu- 
sion that lar^e reduMbhs in the aggr^ate unempldyment rato ^tro 
going to require the creation of sufetantial numbers of hew Jci)b. . 
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Mr. Bedeex.. Thank you very much.^rofessbr Abraham. 
Mr. Cdrite. _ _ _ / 

Mr. GoNTE. On your last remarFoh tredning prbgraiM sort 
of give a lukewana endoi^ c — ^ ' _ % 

Let me tell you about one littife ihciderit that's happened in my 
district. ^ ; / _____ - ;> 

Wang , is cdmiiig into Hplybfce^ .and as _a _r^ult_bf a _$a__milliori 
UDAG gtBnt I gotthent Jast/year, we broke ground last* fcdi, and 
we'll open ujp iri June. We'U ture lJSOO^ people. ^H^^ 
m^be about one-third Puerto Ricams, many of them unemployed 
and unskilled. Tliey came^p auijdv^worked 

tobacco fields, and eventually stayed there. It n-^>:^*^ a real prob- 
lem in the cbiiimuriity. J 

I' was able to swing some mbhey^frbm labor to start a training 
program iii Hdlyoke. I'd say 95 percent of the traine<^ are Puerto 
Kicans. Had it nbt been for that prc^aib when Wang bpehed up in 
June, the 1,200 isew employees in Holyoke wouldn't have gotten a 
jbb. The result bf that training, programi^ t^ Me gbiiig tp jfc rea 
to go to work when^the. doors open, i ^hinE the training ^is veryi 
very ' important, especiaUy _wh_en_ we have _this_ jMftiiig structural 
problem in our inomtries here m the Um in steel, and 

other industnes.yWe.bette^^^ _hMe Jpnie Ye|y_gTO 
programs so that whoh the economy does turn around, and it gets 
into high j^chj^these gpgle wiirbe able to go to work. • 

Ms.^ Abraha»i. i certainly wouldn't argue with that cohclufiibh. I 
do thjiik th&t.Jiraining programs may serve a very important role 
in redistributing opportunities. I alsb think that training programs 
may serve very important role when tmdertaken in conjunction 
with stimulative measures br upswing^ in the economy to help us 
toward Jull employm&nt. _ _ _ ^ 

But bri their own, I tlunk they M-e exc^ 
much effect ar the a^regate- unemployment rate. _ if ''ail you'r^^ 
dblhg /is traihing^^ whb^gets the jpbsj^ bjit 'I ^ 

. think you're going to have a very big effect on the_overal|junem- 
ploymeht rate. . ^ 

Mr. CoNTE.^ Well, the, point I'm trying to- make is that fdl ihdica- 
tiohs are, and all indicators show that4iie economy is going to turn 
around, and that it'$ adready begun. There's been this tremendous 
shift in high technology in this^countiy. ■ ~~ __" ^ _ 

If these pebple aren't trained, th^_aren't going to get those jobs. 
They're not prepared to take ihpse jobs. 

Ms. Abraham. I think that's correct. _ „ _ . 

-Mr. CoNTE. Somebody who has been working in a steel mill for 
20 years, _CM't_ c^ but and step into a high-techiidldgy field, 
unless he's trained. 

Thank you. 

Mr. BEDEtt. Thank you, Mr. Ck)hte. a : '—- 

1 assume that ydu would not haye any great argument with the 
fact that we are becbmihg a more lugWy. technolo^ 
that our educational system arid training should recognize that, 
and we shbuld hope that we w btild t rain people adequatelj". . _ 

Ms. Abraham. No, i certainiy-wouidn't want to argue with that. 

Mr. BEDEixi l^imderst^ your argument. It is that if we think 
training people when there's 19 or 15 people fbr every job, is going " 

.. Pin ■ ■ ■ 
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to^yji ali thpse 15 people jobs, then we're kidding oUrselv^, Isn't 
that your point? - . ; 

- Ms. Abraham. Right. That's exactly the argument that I'm 

making. . _ :r:::':':' .7" 

Mr. Bedell. You raised an inter^ting question; that is, how un^ 
emplbyiheht will infnrige jipon the ^e 
question is, with these ^high unenipioyment rates, i assume that 
people are much_mpre reluctaiit tp leay(B jobs than they: woiUd ha^ 
been^ in the past. Are we getting to v^ere ihere's Jess instead of 
more flexibility? Did^pti look iiito that at all? . 
' Ms. Abkcham. I haven't really done an in-depth investigation of 
that^ _ / 

Mr. Bedell. The problem is, if that is the case, that if society is 
moving rapidly iii terms of 4ob availability, individuals are moving 
* the other directibh and are less willing to iiiake changes because of 
their need for security. * I > _ 

Ms. ABHAHAii. Wheh we used to have data M^Jhe quit rate,^ it 
was in fact true, at least in the manufacturing sector, that J;he quit 
rate was quite cycUcfiyQjL respp^ unegiplpyment rate 

goes up, the quit rate goes down, which is supportive of what 
you're saying. : ' _ _ 

Mr. Bedell. One thing we're tr3dng. to look at here >b what we 
can' expect in the f^^ can guess fr<fm the data avail- 

able, and what we see happening. 

_^Ybur study jprima had to do what has happened up until 

now, and what you see now, . ' 

Ms. Abraham. Right. I . - ^_ _ ^ 

Mr. Bedell. Are you in a position to hazard, a^ 
that you have as to whether the current \mempi03raent situation is 
a cyclical thing, likely to_ improvexiQr_ whether ' it^ a structural 
thing that's likely to be with us for some time, which I think is the 
m^or question we're really try ing to get et here._ _ 

Ms. Abraham. I think it's sdme of both. The main thing I've fo- 
cusjd ih the written _testihwny_tha^ I submitted to you is what you 
might call the cyclical component of uhernplbyment. There a^^^ 
great manjLniP^^^ people than jobs available and we 
need to worry about that. ^ : \ _ - : ^ 

I think it's also true that structural problems have gotten worse: 
To put it into terms of the picture i^^ 

. vacancy relatlonsisip has shifted^outward, so that at any given un- 
emplpymeht ratci^there are mbrei^ vac^gult thaii there used to b^. 

As far as the-causes of that; two things that people have focused 
oh are the shift to differeht ihdustn^ and the^ shift to different 
kinds of occupations. Something that has perhaps received less at- 
tehtiphjs the geograph^^^ 

During thei97G's there has- bcea veiy rapid ^bwth in the^uth- 
westarid the Pacific States. There has Been much less rapid growth 
in empiojmeht ih^ the Northeast and ^sp 

country. I think that is another factor that lies behind ttie prob- 
lems we're currently ha^^^ 

Mr. Bedeix^ Jt seems to me another thing your study pomts out 
is that the digeren Jinenij>l<^tnen^^^^ 5 and 10 

percent unemployment, is much more than a doubling of the cycli- 
cal unemplpyed. If I understood you correctly, you felt that 4-per- 
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i . uriemploj'ed was really practically no structarsd unemploy- 
ment, that^ere were roaghly as many jobs open as there were un- 
emplqyed. When we get to Ij) percent, you have roughly 10 people 
IdoKihg for work for every job. 

Msr Abraham. Right. , r^xTT^ 

Mr.^EDELL. One of bur witnesses yesterday said that if our UNF 
only grew at 2.3 percent, we cbiild have _16 jpercent u^^ 
That would mean a tremendous amount of cyclical uhemploymeht 
based upon what you have seen hapjpeh. It wMld nie^^ 
would still have a tremend5us number of people for which there 
simply .would not be jobs available, even if they coiiid train or 

adapt to those jobs. _ ^ " _ - 

Ms. Abraham. I haven't calculated what ah unemployineht rate 
of 16 percent would imply about job availability: There might be 15 
or 20 people per job. • . - , . J ' 

Mr. Bedell. We certainly, thank ypuyeiSjnudl f^^ 
Ms, Abraham. Thank you very much, Mr; Ghairman ahd Mr. 

Conte. . . ^ 

[Ms. Abraham's prepared statement follows:] 



. ' ; its ^ * 

PaKPAkED Statimknt of K^THAWNE G, AiRiUiAM SubAW 
School or MANAomBhrr, MAsaACHUSKrrrs Instttute of Tkcwnouksy 

PresidenC Reagan has comsenfed on autserous pccasiotis that his 

newspapers contain many pages of help wanted advertising* Implicit 

in these comments is the cohclusioh that something other than a 

shortage oi employment opportunities is £h<* main culprit tn our 

current unemployment situation* Most reasonable observers will 

already have rejected this conclusion; my own research has convinced ' 

me chat it Is very far off the oarK^indeed. Careful examination of 

the best available evidence has lead me to the conclusion ..that , at 



the preseht time, the number of unemployed persons most likely 
exceeds the number of vacant jobs by a factor of "ten or more. It is 
this evidence and its implications that I would like to discuss with 
you this morning. . / 

Job Vacancy Data * 

To resolve the important question of how the number of -d^ 

; _ _ _ _ _ _ • — _ _ _ »» _ — _ _ _ 

available jobs cempares with Che number of persons seeking work, we 

need information on both unemployment and job vacancies. The monthly 

Current: Population Survey reports, based oh interviews With members 

of approximately 60,000 households concerning their labor force 

activities and other matters, provide us with excelj ent data oh 
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untfr^ployment. -'There Ib unfortunately no ongoing survey of etDploy5r5 
to provid' us with comparable curtent data on Jbb vacancies. 

Indeed, wc lack InfofmatJbh on most aspects of employersV 
dtjoand tor labor. Until quite irecisntly, Inforniition on hires, quite 
and lc;-offe In Che manufacturing " sector was collected monthly; the 
burvfv that prcvided even this relatively limited but still useful 
I afor'^^r !■ :> was discontinued In I)ecemb<>: f 1981. It Seeas clear 
th.il bftLer data on eDp:oyers* labor carket heeds "cduia considerably 
•ii'l Liu- volley makln« process. I would .irgue quite strongly that the 
Hurt-...; Of Labor Statistics dught to be given additional funding for 
I h,> purhosf* of collecting such information. 

■ .i It J.s unfortunate that we currently operate no ongoing 
jot. vjcar:< v Hurvey, U.S. and Canadian employers have provided usable 
jt-; vac.iMcy diiin In connection with six pilot projects and 
i'.ni^',rr-term survey efforts since the mld-1960»s. These sdurces of 
d^i.i cnii be ujed^to estimate the Job vacancy rate associated with 
•]lff.>rent uneoploymerit rate levels ind thus to make some statement 
ah/.MiC Uow the hunber of available jobs compares with the number of 
-::if'npl oyed persbhs at the present time. 

Tho six tisable sources of Job openings statistics cover Che 
r->l lowing, time periods and areas: (1) for selected U.S. cities 
r.-Hreiit-uLlng approximately 25 percent of the nation's Cdtal 
/-aj.Ioyra.-i: , w.- have var<tncy data for each of three dates from late 
Vff>'* : ■ Apri: : 'bfij (2) hatldhwide Job vacancy data covering the 
f::.i:-.iifacturlrig sectdr are avallnble for the period from April 1969 
LhroajM, nt-ctoVt-r 1973; (J) cocprehensl ve Job vacancy data have been 
;irr.f;.it .-:{ In KinneROta alnce January 1972; (O comprehensive Job 
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vacancy data Have' been produced In Wtsconslh since January 1976; (5; 
the recent EUreau of Labor Statistics job vacancy pilot program 
y ielded and 19S0. data covering four states; arid (6) Canadian j( 

vacancy data were generated from the start of 1971 through the eiid < 
1978. 

These sources of Job vacancy data have - received less attcntioi 
than I believe they Warrant, Perhaps the primary reas9n for this 
neglect is that the existing job vacancy data are widely believed t* 
understate the true number of available pdsitlohs. Some have arguet 
tliat there were substantial numbers pf "discouraged vacancies" (job 
opuninys that employers have given up recruiting to fill because th< 
iuive been unable to locate suitable applicants) that the published 
job vac.incy figuros missed. Others have asserted ''it employers ar( 
often willing to Kire well-qualified Individuals ; the street eve: 
when they have no specific bpehihgs. Still others have levied more 
technical criticisms against the extant job vacancy data, f or ^ 
example, arguing that the firms participating in the various surveyi 
tende<? to have a below-average vacancy rate and that a more 
representative sampling of firms would have produced higher v»^jancy 
estimates* S'n important part of my research effort has been to pul 
tdiiot*;. r all of the relevant information bearing dii these possible 
problems and on every other possible problem with the existing job 
vacancy numbers »:hat I have heard mentioned. I then used this 
Information to "correct" the published vacancy figures. Whenever 
there was a question about how important a particular source of 
potential understatement in the vacancy numbers was likely to be, I 
assumed that It was more Important rather than less important in 
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maicing my corrections. Furthermore, I made no effort to adjust the 

. pi^blished figures downward to take account of possible sources of 

overstatement In the data. For both of these reasons, the corrected 
4 

job vacancy numbers that 1 came up with are, if anything, aimost 

_ _ _ _ y _ : • - : 

oertalhly too large rather than too small. 

As a check on the reasonableness of my corrected job vacancy 

numbers, I also performed some other calculations using a quite 

different approach. The job vacancy estimates derived via this 

alternative approach were rieassurlrigly consistent with the estimates 

obtained using the approach i have described here. 

The Ifitaapioyment/Vacancy Relationship 

The corrected job vacancy data chat I have described above 
apply, of course, only to the time periods aiid areas covered by the 
various job vacancy surveys,. However, plotting the job vacancy rates 
obtained against unemployment rates for the same time periods and 
areas, makes 'it clear that, there is an inverse relationship between 

. • y ' vacaucy rate and the unemployment r/tte Hen unemployment Is 
1 >w, t .oyers tend to have many vacast jbbsj » unemployment le 

\ employers tend to have few vaca:^t jobs, 'v'^ tehee of such 

a relationship makes good theoretical sense. Figure 1 shows the 

gcjheral sliape of the unemployment/vacancy relationship. If it. /jsn be 

. ... \ i. ■__ : : . .. 

assumed that the uhemplbyment/vacancy relationship In the areas where 

vacancy d^ . a have been collected roughly mirrors » 'le 

unemployment /vacancy relationship lu'che UiS, as" a whol- and If it 

cti:^ be- determined whether ahd'.how this relationship has changed over 

' ' ill . . ' ' ' ■ 
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time, my data cin be used to support cbnclusione about how the number 
of jobs available today rompares to the number Itf petadne seelclisg . 
work. 

FIGURE 1. The Unemployment/Vacancy Relatlbriship 

\ .. 

Vacancy 
Rate 




tin employment 
Rat« 

^he-Wtiiaber of Available Jbhs 

Straightforward raJLculatlbns baset? on lay vacancy and 
uneaployiijnt dat/» suggest that during the last half of the 1960^s, 
whe^ the anemployiaant rate hovered within the 3*5 percent to 4.0 
percent range, t'he number of' job openings probably came close »*o 
equalling the dumber r>f unemployed persons. Between 197d and 19130, a 
period that included three recessions aui produccw an average 
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uncmpioyoien^ rate above 0.0 percent , there were probably ah average 
of four or five unemployed._perflon8 per vacant job. 

As of April of this year, the unemployment rate stood at 10*1 
percenni Over 11 mittion people were without work and seeking a 
Job. My calculations suggest that the riuiaber of unemployed pe5ple 
currently exceeds the number of avalla^ble jobs by* me^e^ban a factor 
of t e n * this conclusion holds even after an adjustmecb is made to 
the figures to take 'account of the fact that the unemployment/vacancy 
tradeoff may have worsened (in terms of Figure 1, e^hlfted to the 
northeast) over the pas*, ten years. That Is to say, my estimates 
Indicate that 'I, Si emplpyers are currently In a position where they 
would like lo hire only about 1 mlll4en additlbhal . wdrkers , at the 
same time that there are more than 1:1 million people unemployed. 
Even If every available vacant job could be filled Instantaneously by 
an unenployed person, we would have achieved only a relatively small 
reduction In our unemplOySenC count. ' ' 

-, it should be remembered that the job vacancy numbers upon which 
this conclusion Is b^sed were VM.y generously adjusted upwards to 
take account of possilsle downward bias. Let me also note th''.t~the 
official unemployment rate figures exclude large numbers of people 
who should arguabl:-* be counted. If the current of ilclai unemployment" 
rate were adjusted to reflect a part time/full t distinction In 
both hcjrs wccl'ed and hours deslfeC nd Co reflect the number of 
"di-.couraged workers" (persons who would like to work But haVe given 
Lp looking), It would-be al.^cst I J percent' larger. Thus, I may have 
ov erstated the. number of Ve.':.\nt J jbs tnd , understated the number of 
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persons neeLUng work. ThlB means that thiare nay well be more Chan 
Hiii people avallal.a to fill every vacant job. 

Conclusions ' * 



My finding £ha£ the number. of unemployed persons far exceeds 
Che nOmber of available jobs h^s extremely important policy 
implioatiohs. I'wbiild not like Co argue against Increased InvestTient 
in weii-desl^ned tralnlnfi programs or against other oeaKMres designed 
tc improve' the matching of unemployed workers to. available job 
openings- Such expenditure may well be appropriate. However, the 
evidence I -lave preselited doez? indicate that, on their ovm , these 
measures can have little impact on tha overall unemployment rate. 
Whatever policy package is adopted, it is imperative Co remember that 
large reductions in thc^aggregate unemployment rate will require tlie 
creation of s ubstaritlal number ^ of new jobs. 
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BedeLl, Qur next witness^ is Pi of Amiti^^ Etzidni. It's my 
pleasure- to-iaiow Mr. fitzioni, and we appreciate 3'ou being here, ^ 
PrbfessorTWe're ahxidiis to Hear ybtir testimony. 

TESTIMONY OF AMITAI ETZIONI, PROFESSOR, OSORGE ' 
WASHINGTON UNIVERSITY 



Mr. Etzioni. Thank you, Mr. Chairman. Tliank you. Gongress- 
mah Conte, gehtlemeh, with your permissibrij_rd_l_i^^^ 
statement for the record, and just highlight some of its main 
points. _ _ : _ __ i_ _ 

Mr. Bedeix. We really encourage you to do so, and it will be 
made Mrt of the record. ' _ : 

Mr. Etzioni. Thank you. My main argument that we suffer, on 
top of all the other prbbTems which, inflic 

ciety, from a tendency to oversimplify matters, mid jrely on hype 
which substitutes for thinking. _ In_ part> it's ^crea^ 
have a big townhall meetings known ^ the electronic vfilage^ in 
which most things have tb be summarized in_the evening newsjn 1 
minute and ib^econds, even better if you can write it on a bumper 
sticker. One bf the most recent s_lbg£Uis _which^ bur 
serious thinking is the notion that we're ^oing to close dowii the 
basic industries, and become a^high tec^ 

Most recently Johrl Naisbitt's boolc has popularized that view, if 
it needed more popularizing. _ But .firat of in 
modern economic history a society, which did b£tsically one thing. In 
Switzerland they tried to dp that fpr a while^ a^^ just eaiTi a living 
by making watehes. Then Americaiis came with the digital watch- 
es, ^nd^Sw4tzertan^ \ 

In effect, the record shows that societies much, smaller tnan ours, 
m_ucH_ simpler, than _(^^ 20, in drdef? to sur- 

vive have to adapt to change in circumstan^^es, in order tojaccbm-- 
mbdate lhe variety b^ i>eb^le and skill^^^ to maiiteiin a 

large variety of works, businesses, and pursuits. 

_ Indeed, if ybU look beyond the headliiies at the moi^' teliabie 
data available on the subject by the Bu^'^-^v! bf Labor Staijistics ybu 
see two thing:s. < 1 

' ' liking about the ncxt iO to iJT yfi..xi. don't hold fprjhbse whp 
< L .in they cail predict ir ■ ^iind thet. We talk about a very 
slow shift of the order of i^: jgiatiide bf a threeK^*: f r bf 1 percent- 
age a year in the ccmposition of the labor force. 

Now, a three-quarter percent shift ip inipbrfcarit for the human 
being in volved, ^uid the hur ir^3 of thousands of jobs involved.: But 
thert. is a wbrld pi difference bet percent a 
year, which amounts to 6 or 7 percent over a decade, and that 
hbtibh w« have_ bf closings of industrj', a whole 

sector, and shifting most everybody to high technolc^^ ___ 

Anbther reason we conic into this confusion is because, we con^ 
fused percentages i^alculated on a base as distinct for the actual 
hi:rnt*yer bf jofe _ _ - _ _ _ 

i .et me explain this poin$.--H^ I may. People talk. aiwut the_fact 
that tlicre are 50,000 jobs, in computers, and they're g:oihg to ^go to 
i60,GuG, or a 100 percent increase in the number bf jbbs' available 
in computers. 
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We iaJ.k about the fact that we have 3_milliqn secretan^^ tuid we 
shall need another 600,000, as a 20-percent mcrease. Therefore, the 
headlines capture there's ^bin^ to ]jOO-pereeM iiic^^^ 
puters, and only 2b^percent increase _in secret8tries. But there are 
gbihg to be 600^000 secre^^ and 50,000 cdmJ)Uter jobs. 

Indeed, the category most likely to go over the next 10 years is the 
uhglfimbrous honheadlihe^ and sextbns. 

The State of MsBsachusetts, which has often had adopted as an 
example for high-t^h State._hp_9 ^rcent of its jobs in high-tech. 
And that is, firat of all, in the simple State of simple prediction, 
where t he jolis are going Jo be_._T^ be many more 

jobs in health than in^ computer programing in the next 10 years, 
or next 20 years, by Ml pred^^ _ 

Now, another question is our relative advantage cbmparec!. to 
other cbuiltries. :_ ^ 

Peter Drucker, and-trUiers have argtied, that we should let the 
basic industries gb to Taiwan_and_KbreaL«^^^ tlie countries w 
cheap labor, and we Will concentrate^ on doing bi^-tech. Behind 
this there's ah assumptibn tMtLsbmehg^^r God disdded the wdrid 
into peopie who hsve a title to high technology, and the others whb 
do the bVae collar work. But that's_iibt qltite the way^'it works, 
.lapcn. West Germany, fVance, Britain^ isfael, Austria— and I 
could name a few bthejs---aU _wMit_M^ 

business. To our dismay, just learn but we have to face the fact 
that Atari, the symbol ef higi-tech iii spmo 

its plants in California and moved to Asia,^ because it turns out we 
have ho mbhbpbly, br even special rerabn to believe, that we liecei?.- 
sarily do better in high technology than in other 

Indeed if ybu look where we have cbmpfi^ative it in- 

cludes for instance coal: Right a^the moment this is not (at the 
depths bf a recessibh in oil glut) veiy muoiL^^ 

is no doubt that if the world economy will go agmn at aTeasohable 
rate, and if we ke3p ruhnihg dbi^_and_!deplete the oil reserves, 
there will come a point— it's- difficult to predict exactly when— we 
will have to turn to coal, Unforti^ the other source of energy, 
as much as I like it peraonall^ is solar, and it ie ot going to pro-: 
vide in the shbrt run, and in the medi 

for oil. Coal is a grubby, dirty, blue collar, non-htgh-tech business, 

basiccdly. , , . 

The next point is that things have to be transported, and despite 
all the recent science ficticii* I'd like to be on the record as stating, 
that whatever happens in the next 10 or 15 years, we will hbt 
transport grain frbm Ibwa^br coal on laser be^ms^ or on satellites. 
We'll xjontin* to need things such as railroads, or trucking, again 

hot a high-t business. 

I could sp i the rest of my time just listing the important facts. 
We will cbi .aue tbjiaye a toL^i qf ptmmts, a mix of businesses, in 
shbrt, a muititrack society. I'm not ignoring the fact that there will 
be some shijftr and there blight to be some shift, into the high-tech 

Industrie: 

It will be roughly jf the magnitude three-quarter of 1 j)ercent a 
year, which is not small: ^ And I think programs should be there to 



take into accbuht that shift. 
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The drily thing I'm warning against b ^^irnpUficatioi: nf 

fi^.ving the picture cf closihg Uosvn i:erUUn_ *nduecris8, fixid <io 
largely one^iuad of buiuneas, computers, aiid biotffch: 

Finally, I'd like_tp_ call aitentiion_tpLthe_fe 
general macropolicies, fd mncb rather put interest ratfis f^cwn by 3 
perceok than^ ahythingL eljf • jGiyeri the dptidri, if I feici^ do only 
one thing, red'vnng the interest rate by o peVceht v^ou^i do more 
foi^ever£thing vve^e talkirig abdut, than ail the other problems 
combined. The others should come on top of it, ?f course, but hot 
iristead. 

But we also need to tie our macro and mic^^ 
dur trade policy^ Otherwise, we'll be thrown by out* competitors 
"from one end of this thing into another, accbrdmg to Vvhat th^ 
target at the moment. _ _ • 

I^t rne just close on _bhe_exai^^ prie of pur best arid most suc- 
cessful industries, which is neither high nor low-tech, it's middle- 
techiJs thejriariufacture df riiajdr airplarier. I'm ndt talking about 
the small ones like Cessna, but I'm talking about Boeing, It's very 
iriipdrtarit for us because we're very good^ut that, and it's a very ; 
hrportant part of our national security. This is one industiy the' 
Japariese are trying to knoclt^out of the maaket over tha next iO 
years, and they've been spending an ihcreodirig ardouht of bilUdhs 
iri that direction. 

What should be le&rhed ter this_is payiMipr their d jteri 

very largely. So th^'re undermiiing one of our major defease in- 
dustries^ while we're paj^g_fQr_thMr de^^^ 

In the longer run, it's inoonceivahie to have conxpetitioh where 
we _keep_hiLh_dica^ burseiverv Tirid at the same time pretending 
that we're part of a free trade g^ ae. We don't plav by those rules, 
the_dther sides ddri't play by vhdse rules, and until the ideal world 
of free trad^ will be achieved, and I pray for itJike eyei^body else, 
they have to/ recognize the fact that there will be a mani^ed inter- 
national division of labor, rather than_one nature will_ take ca 
"^Iri that process J would very much think we should sit down with 
" Japan and say, "Look, either each, one pays for their dwri defense, 
let^s say, T percent of 6NP each, or yoa not only will hot under- 
mine pur rmlitarY industry, but ydu'U help underwrite it. Then we 
can have free trade:" , - 

But short cf tliat being the case, we have to put together meas- 
ures to protect ot r industries for the period of xehabiKtatiM, jei^^ 
dustrializatidri, restructure, until the^r're able to compete on their 
own feet, and not try to keep, ac^usting^ so r^^ uhem- 
ployment problems, ta whatever our competitors happen to tai:get 
in a particular vear. Thank you^l Mr. Chairriiari. 
- M^, Bedell. Thank you, Mr; Etzioiii. You have hit oh something 
that irnpinges upon ti^js stjidy we're trying to make, and that js J;he 
intei-nationai situi^ticn, and the abiliity of the U.S. to cbmi)ete_ii:. 
wbrld_ markets, iricludirig dur^wn het^i in the U.S., and how that 
-nri-' affect our emplo5anent, Were ypu^^ me thai, 

the' Japariese had bought Rqlls-llovCe in England? 

Mr. Etzioni. No, but I'm sure it_s true.__ ^ 

Mr. Bedell. Somebody told me tiiat, and they're exjiecting to im- 
prove those aii\ aft erigiries to where cb' j y/lix be competing with 
General Elw^ric, i-a't i"t? " 
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"•Ir. Etzioni. Yes. _ 

Mr. Bedexx. That builis them here? We were going to see much 
more competition than we have seen in the past. Ih that regard, it 
may_ lit into what you're talking about with regard to the total air- 
craft jndustiy. 

_ _Qne of the questioh_8_ is whether or not the U.S. 

firms are going to automate sufficiently and rapidly to. remain com- 
petitive with the Japanese, Grermaris, and others as well. Do you 
think they will? _ . 

" Etzioni. Well, at the momeht it doesn't look Ijke it, We have 
at the moment excess -capacity in robotics; rather than people 
lining up to buy those we make or import. 

The problem is that they are rather expensive in capital outlay; 
and ^at we^ have become somewhat iike ^airTnrderdeyeldped xoun- 
tii._ We haye a surplus of labor, and shortage of capital; We used to 
associate such situations with India, and Panama, aild we usedjtg 
scoff at the Indians wheh the^ used to build steel mills with hand 
baskets. We said they'd never heard about a crane, or a tractor. 
. B^t fpr the Indian ec were ihexpeh- 

sive and abundant, and there was a social purpose in. putting them 
to y/mk while ' the machines were expensive.? We* face a similar 
problem now. / 

What high interest rates mean is th^t capital is expensive, wheri 
a corporation faces the hbtibh of thrbwihg out its old assembly line 
and replacing it By the way, parentheticilly, there's very gwi evi- 
dence to show that if y oil want to get the benefits of thops comput- 
erized machines— that's all they^ are-^it's not good to replace one 
element; you have to convert the whole system; then you get your 
real benefit. 

It's an extremely expensive^ progositip^h^ So ^yen_ the shorti^^ of 
markets because of the continuous slow and slugg[ish national and • 
international economy ,^and the cbhtiiiued uricert^ih future of ma^^ 
kets, cbrpbrations, on an average, are not quite rational; not loji- 
c^,^ to make major capital outlay^i. T ^ 

_ We have, se^n in the las^ 2 years— these are supposed to be the 
years of economic recovery — a cancellation of inve?lment prd^r: sms 
in rblw^tics^ and_^(^^^ And_we^ have Jes« of a capital bntlay 

than we had before 1986. And so unless this tun>s around; unl^ 
capital be^ more abundant and less e xpe nsive. I don't see cor- 
poratioris being iii the po sition-, most of them; to make major out 
lays t04*enovating arjiy area, including this one. 

Mr, Bepeu*. I have the impress that it's mvc jjcrticuiarly a 
shortage of capital at this time^ as the cost of capital, and the van- 
bus_ opportunities _for_inve^^ it may iri.::ke 

more sense for United States Steel tCLbuy oil x^ompanies, than it 
does to modernize their steel plants. Ii» my thiiikihg ihcbnt-ect in • 
that? L - 

Mr. Etzioni: Yes, it's Absolutely triie. A shortage is reflected in 
the high cost. When something is abunaant, the cost comes ctown, 
and something is short, the costs go up. )3o there's a close comie> 
tibn. Shortage dbesn't mean it's hot avrilable at all. So the high 
cost of capital is the factor. _ _ j 

^^ There are other investment pppbrt^ which are. mere attrac- 

tive. Again; unless we want to nationalize thn ecor m*y, 'jr ' start 
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having what I woald personally prefer, but I think it's jwlid 
unacceptablej is manned credit. Then we'll face the fact that as 
long as a free economy, when United States S_te_el_ has money, it 
goes arid buys what maJces more sense in the free market. 

Now the reason they could buy oil _was_ we had a recession be- 
cause then you could buy the stocte of the company, and in that 
way get control of assets at low^ b^Al^*i^g 
ly we iiave many fewer of those mergers. It's not because of every- 
thing beihg^-brpught put^ it was the stock market being up. You no 
longer can play that game. ~ _ _ 

So rm riot as worried as some of my colleagues are about this 
merger binge. It was largely a symptom Qf _a_depthLpT_the recession, 
arid largely decline, once you return to a normal economy. ./ 

Mr. Bedell. If, indeed^ we do not rema^^ ^iri wdHd 

markets, aitd if indeed what we see is movemer '■■ t ' wo directions, 
one isxhore and more loss of world markets t«> ^^1- v^-^ cdmpetitors. 
Secondarily, more and more of a movement r ,;r??\/afacturers a 
wav to get cheap labor simply because they hr-e automatedjn 
that direction. Would that significantly impac; - ^ ju your j)rQiec- 
tion that they're riot going to see much of a change in the labor 
requirement? Bo you. believe that what you say would be true, re- 
gardless of whether that happens? , 

Mr. Etzioni. It could move over ari_ eighth of a pe^^^ 
not much riidre. One has to remember that these high-tech indus- 
tries are not labor intensive. _ _ . . 

Mr. Bedell^ We're not talking about high-tech mdustnes now, I 
don't think. We're taikirig about whether :we're going to be com 
petM.ive, * 

Mr. Etzioni. Oh-, I_see_, gerierally. . . 

Mr. Beoeix. In other types :bf manufaiturei pr whether we re 
going: to become uricdriipetitive ami"moye niure of our work over- 
seas tawheie there's cheap labor, !jecause_w_ejiaye autdmated. 

Mn Etzion!. I'm sorry;! misunr erstood the question. 

Yes. though I would 3xpect_ uri_der_ these circ^^ we wUl 

. grow either more protective- we at least will hot becbm^ very <fe- 
pehdingLon export. W_e_are now up td 12 percent, but we used to be 
only a 4 percent export society. What people keej)_throwing 
and sayirig is tp a trade is going to suffer. That's 
true, but we will suffer ^ees than most. _ _ _ ^ . 

So _uh_less_ the other cduntries will be jc^e accommodatmg to 
open the market at their farm producte, because 
We are veiv c<>mpetetive in farming, as i know you know. We keep 
having this notion that we_ canriot hack it, and definitely losmg. -1 
ddn't think that's the complete pidture. e reason we -ddri t-hack 
it is because they plax by two sets of rules. ^ _ , - ^. - 

For instan'ce,^ we have a tremendous advantage,, hk^ importing 
farm products frorii Japari,:and they don't let us da it. ^ 

Let me just give one example of h_ow_ extreme it is, A few rridnths 
ago the Japariese Prime Minister was here, and he raaTJ^^Hi the ta^ 
iffs on the importation of tol)accisuid_cigarett-3jx) Japan. And 3 ^ 
weeks after he returned home, they increased the prices, by thex 

same amount, by the ______ . . 

L^How can he dc that* Because Japanese tobacco _and_ cigarette 
arr handled by Gbvenl. ^erif. inciidpdly completely. So, he reduced 
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tKfe tarifTs and he increased^ the taxes and ^prices on the cigarettes, 
and we cannot sell ari additional cigarette in Japan; they're 40 per- 
cent alx)ve local prices. v 

I^ow, when the^ do that^to wej^n the 
door to their VGR's without limitations,^ then jvoii jsee that it's Jiot 
just a question of competenj^e, though of cbui^ it is a f^^^ 
think , what will happen if this squeeze is moire; we will find the po- 
r itical will to engage them on that level_ and win . 

Mr. BEDELtM One of your statements was that you expected us to 
Use ^nsiderably more janitbrs? 

Mr. Etzioni. Yes. 

Mr. Bedei^.. H6w do ybti arrive at that projection? Where do you 
get your figures? . ' 

Mr. EroiONi. TThe Bure^^ of ]^bor Statistic^ 

Mr. BEDEia.. Do you have a question? _ 

Mr. FrrmAN^^^ 

Professor Reich of Harvard argoos that we should ga into that 
stS?5ent of manufe^ jiikhest vfdue addM segmentj 
or propdrtion of labor can be used. We seem at this point to have a 
surplus of relatively ^J^noive labqr^au^ st^_l_ workSre^ 

and the like. What comparative advantages do. you see for-' the 
United States ill we_gp_ that dire particularly in light ^^f the 
ability of the multinationsds J» jircolv shift the ^manufacturing 
process to wherever labpr^^ 

*J[r. Etzioni. i join most of my colleagues who disagree with Pro- 
fesspr Rei(^^^ there is a high value added. 

He sometim^ irapiies that industries come^th a little sticker at- 
tached _tb_their_smpkeste^ "Here's high value," and 

some other ones ^y, "Here'a low value." 

_ You cannot _te^^ what's high 

vedue today may not be high value tomorrow. You cannot ac^just 
bverrjght. _ _ 

There^s an^. extremely difficult, if hot impossible, task. J«st to 
give one exanij)le^^ most successx'al indu^^ 

moment is 4)ersonal computers; Well, f yeM-s ago, I'm not talking 
ajiout 5 and_10_y^^ agQ> this was not expecte^^ like tb hear 

much moreirom him how you predict where the high value added , 
4« ^oing_ tc be^ and I am worried about us a Ijiiistihg to the latest 
fad^ only to find out that by the time we shifted people around, 
that_fad_has_^orie_ahd_blb>ra pTO 

- Now, to the high cost of- labor I think the r<^ is a different issue, 
rd just like_to_sepai-ate_ the two We begm_.__a_pr^^ from U.S 
Steel to Eastern Airiin^, where I^qnt fiiypy it, and I don't cele- 
brate it biit_ I thinSLjtis^^^ are uniphs, ahd 

. rionouiionized workei^^pai^jcipatin^ major givebiv^ks from fringe 
benefits, to s^larie^ on^ reason we bu priced bui- 

selves in the international market. ^< - 

_ tih ifrmd tp say it, but rhe, fact is that mprc_will have to bapiHin 
in that direction. We will not be able to afford ini: leases in wages 

. end so.'?arie^^ not l^ing able to match jiasi^ especijil- 

ly i?' fej^pensive labor, but in effe^^t have to, get back some of those 

iJtnprovem^ _ ._ 

Mr, BEbEix: Mr. Ray, d:d you ha\ e any questions? 
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Mr Ray Mr ChairSan, Tm sori^ to have go^^^ 
other committee, but I really don't know enough f^^^i^w^^^^^g^^ 
been saying at this time to ask a question, but I hope to iater. 

Mr^BEDEiL. We appreciate very much your being here, Mr; Et- 

zioni^ Thank yott; - 

Mr. Etoioni. ThMK yoU ; ^ - x r n i 

[Mr. Etzioni's prepared statement follows.] 
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IS'* ■ 

PrEPARKD StAtKMKNt OK AmITAI ETZIONi, pROirKSSOR, GeORGK WASHINGTON 

^ UNivERsrh' . ' ^ 

It Is technically wrong and politically unwise to suggest 
that the United States is transforming from ah industrial 
society into an information (oy knowledge) or j;igh techhology 
society. To put it briefly first, -the statements about the 
suggested traps^f o.rma t ion vastly exaggerate trends which ,are 
taking, place at a slow pace, "and they disreg.ird some sigrii^S- 
cant countertrends resulting from tha need to adapt to the new 
energy environment, to shore up the basic economic founda- ions 
(to "reiridustr ialize" ) , and several national security v:r.r,A.THr a- 
eiohs. ^ 

The ^ pbl i t ical impl-:catior.s--writ;ing of. , Id consti- 
tuencies, arid hitchirig one's political wagon to tne new stars — 
dtsregard that Jhe trat^i t ibria 1 cons ti tuenc ies. are , and will' 
continue to be, core coristituericies of the C^mocratic party, 
cor,s titoeictes which rieed--and deserve — to be rapresenced by 
it. . - 

T he "^ost-Industria: Visxbri ; The erid of industrial society 
is widely preL.iCted. one of the most cbmmori liries-bf argumen*- 
runs follows: We started as a ;ar:nirig society, sbbri trans- 
formed into an industrial one. We are now Well 3nto the next 
transformation, into the pos t- indus:iria l society.; Already, the 
manufacturing sector employs, only one out of every five Aniericaris 
most work 'in. services/ >nd the most rapidly growira services 
are information-based. 'We mov^ fron-manual labor ar.-^ r^p'aling 
with objects--to deal ing ^h symbols arid "words. 
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The way this is typicaiiy hyped up in the media is 
reflected" in a front page Wall St -r^t Journal column under 
thr title: "Infoi'mation Remolds U.S. Ecdhdmy" (February 23, 
1981). It tells of "a trend as f uhd^irrental as any ever to 
have transformed ^he U.S. ecbhdmy--the switch to ah informa- 
tion economy from one based dh mahuf acturihg. " Similarly/ 
John Uainbitt of Yahkeldvich, Si^elly, and White pats it 
"fiatlyj "the pdst-ihdustr ial society is an information, 
society." Peter F. DrucJ^er feels that "America cannot main- 
tain \ manufacturing base resting dh traditional manual work 
and wdr<ers" ahJ hence predicts/sagge^H%hat the U.S. will/ 
shduld "shift" its* labdr intensive ^lemeS^s to developing 
n=jtions. ^Alvih' Tdf f ler^Jaaae Post- indastrialism the Third 
Wave, to sweep all ^j;j-l£s wake> 



prdfessdr F,M; Esfandiary, author of Telespheres / 
writing in Lds ?Jlgeles, reflects well the oversell of the 
pdst-ihdustrial thesis. He reports that "powerful forces 
are f evolutidhtztn g life on this planet," that "we are leap- 
ing far beyond the context of industrialism;" that "in the 



a ge of international telecommunica tigns 'far* and 'near * 
have no meaning,^ "For anyone who feels these statements 
are not .overdone , maybe his 1980 conclusion will do: "we 
are goii\g throu gh a time of spec'^cular growth . " 
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^ . Building bh this view ot histbricai ^trends it is-.further 
suggested that the U.S. develop an industrial policy to dis- 
tinguish between ihduserieia which are deemed to be future- 
oriented »( "winners" ) and others, found to be mired in the 

past ("losers");* The winners are to be endowed with public 

_ . . _ _ _» . . - ; 

sapport (tax benefits, credits, etc.) to be denied to the 

.__ o r - - _ _ . • . 

losers; while different lists of pbteritial winners and losers 

_ . . _ _ . r 

have been drawn up, the )cnbwledge industry (especially com- 
puters) rai?)cs high, if not at the top of most winner lists, 
and bas'ic manufacturing industries are often placed among 
th^ losers. 

The Actual Pace of Chang e. It should first be noted., that 
changes in the sectors of the economy do take place, but at a 
very i^ow pace — less than one percent a year . Far fro^ closing 
^own a sector — and o' peivi^Tg-nev-ones— -a marginal and very 
gradual shift of r e sourc e s ta)c es-pl^K:e . For instance , over 

I 20 years (1-959-1979), manufacturing in the U.S.. declined from. 

' 24.1 percent of the labor force to 2Q. 6 percent-, or an average 
annual decline of 0.175 percent, less than one fifth of one 

^percentage point. » 

The mariufacturihg. sector is expected to further decline 
by another 1.4 percent by 1990 (compared to 1979) — over 11' 
yeafi-s ; Services have increased rtiore substantially: between 



1959 and 1979, their share of the labor fOree grew at ah 
average annual rate of 0.3 percent, and they are expected to 
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rise some' more— 2.4 percent over II years ( 1990 vs. 1979). _ 
'^.Jhile it is*<rue that each percehEage point represents ma-ny 
-thousands of people, the basic picture is not one of closing 
down of one business arid opening of a> new one — ''the way cars 
I replaced horses and buggies"— but a very gradual change in 
\_the total business -mix. 

It follows that while, it might well be 'worthwhile to invest 
- encourage, and prbmbte rising, -with it,- industries, it is 
neither' practical nor desirable to ignore the ol-der ones. , 
They wi.ll be with us into the 1990s as important sources of 
eniployment, orSducEion, and export. After all, even agri- 
culture is still a very fimportant U.S. sector that no sensible 
•^erion would wish Eb close cut. In 1980, for example, the U.S. 
/exported 541.3 billion in augr icul tu?al producti, accounting : ^ 
\for 19 percphE bf all U.S. exports. 

it s-hbu^ld alsO'be noted that, part of the projected shift 
is the result of statistical redefinition, not ecbhbmic trahs- 
formatibn; Thus "printing and publishing- has been redefined 
as irifbrmatiort, rather than the way it uied to be— manufacturing 
Computers are defined as a knowledgi industry par excellence, 
althbugh the hardware (as distinct from the "so-f tware ) is in- 
creasingly 3 matter of routine manufacturing. The hew rising 

robotics industry is the product of, new knowledge Bqt the "arms- 

- - - 

and -legs- and bodies of tne robots., are not made but bf symbols 
but cranes, metal beams, and such. 

V 
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Important Counter trends and *'Count:er'*~Cbnsider3 tiQn 3 . . The 
posj:-industriai thesis draws on a tri-sector view of the economy 
Accordingly, the primary sector is agr ieul ture^-^iiid mining; the 
secondary--manuf ac tur ing; 'and the tertiary^: services. (More 
recently a -d i/tinction has been drawn within services, between 
regulat services and knowledge-based ones. ) 

- The primary sector is expected to shrink first and most,, 
the manuf ac turin-g is the next "to go," while the ser%'ice 
sector is to^ be on the rapid uptake. the fact, though, is 



that the changed energy conditions -and the neglect of the 
ecbribmy's infrastructure both require and are achieving a 
rededicatibn of resources^ not only to the secondary (niahu- 
facturihg) sector, but also to the primary sector, especially 
mining. It is already a growing sector and one expected to 
be larger in 19^0 than it was in 1979. The same holds 
for cons tifuc tibri . 

Above all, v^hile the knowledge sector grows — the* shoring 
lip bf the economy requires attention to basic, sectors that ' 
have been ,ne glei^^^^^and are not abaut to be repla'ced by kriow- 
ledge indus tries* The rise of communications tools will not 
replace the need for an efficient transportation- system. The 
notion that people will uss picearje-phones , conference calls, 
and data-phones ins^ad of travel is highly simplistic. If 
such technologies were to replace 25 percent of travel by 1990 > 
they would have captured much more* ^f the sec tor than any 
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r«asona51e projectlofVi alloya. More to the point, trov^^iri^ 

hy people is less central to modern economic trahapor^a txorv 

thai that of rav; material, semi-f intshed goods, -ana products; 

f Coal, grain, and steel will riot be Communicated over telephone 

j lines or satellites. They will require modernized ports, 

; raits, or other object-carrying facilities ( trucJ^s ,v slurries , 

barges). As this :.ectdr has parttCQlarly deterioi-ated, it 

would be very unwise not to' rehabilitate it--for the futgare. 

Goods in transportation are akin to goods in inventory; they 

add to the costs, and pull down productivity. Furthermore,. 

the less efficient transportation, the less integrated the 

economy, and the lower the benefits of economies of^scale, 

Siinilarly, energy is not, by and large, a knowledge-based 

industry. We need to sink more and deeper and different oil 

wells, -nine more ?:oal , mass produce and install passive solar 

units, and probably build more nuclear plants. All these 

industries have technical elements — but they 'are basically 

object-i.ndustries and -blue-collar jobs. Much the same must 

be said about the work genecated by energy conservation. 
— - ft 

Within defense, the "industry" moat likely to gro^ in 
the near future, th e iar ge..sV^a flKHJT vV of resourced is cleA^y 
commi tted--to hardware. There is an important electronic/' 



knowledge compbherit, and it is rising, but battleships, ^riks 
and missiles arc largely the product of ""basic" industries. 
Moreover, it is already widely held that tod much investment 
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IG in tho miUiary '^ystemj, maXing them too complicated 

a.ui costly, and the newest trend is to seek large production 
of simple items, the manufacturing of Quns, grenades, etc. Also 
the dofenue mix should be changed to 'provide more for foot sol- 
diera, the "blue collar" of the defense sector, and reduce the 
rolianco on nu'clejr forces. 

In^te-rna-t-i-^nna- l Division of L ^^ -r . The notion that <he 
U.S. should "export" low-skil 1 jobs to ,third-wor Icj countries 
and concentrate on h i gh-ski 1 L ones id similarly a' combination 
of a partial tin*} iriaight wi th \a, dangerous overstatement. It; 
is triie that in an abr tract world, in which each country de- 
V 'tos itsolf to producing whatever its "comjiar at i ve advantage" 
pfoscr-ibes, and to exchange its products with others iri an 
uninhibited fiee trado--all wo'uld benefit. But the reality 
of ;.hterhatibhal^elatibris is one of OPEC^ Soviet and .Chinese 
blocs, and hidden and hot s6 Hidden,* deliberate ^d unwitting 
protectionism in Japan and Europe, and elsewhere. To follow 
in this content a" simple-minded deaicatibfi Co two economists ' 
abstractions (comparative advantage and uninhibited trjde) 
would have disastrous- consequences for oar less-skilled workers,* 
whose numbers are being increased by massive immigration. 

The notion that we can take our les's-skilled <#orkers and;^ 
train all or most of them to work in high-skill jobs is all 
too optimistic. We should invest more in schools, training. 
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retraining, and improved tools for malching people with jobs. 



But we should not delude ourselves thati we shall be without- a 
sizeable iow-sicill se^ent of the labor force in the foreseeable 
future.^ And they will need jobs, ^r they will swell the social 

costs very considerably. 

- 7 ' — - ^ - » 

Nor is it cleac^at all that if we were to "export" bur low- 
skill jobs, we would hot'face o&ier countries better suited to 
do high-'skill jobs, fheh., the U.S. might be found "most suited" 
to sroduce Coca-Cola/ hot dogs, short-order cooks* and 'little 

else. Also, services^ tend hot to generate much of a chain ^ 

# . , . . . k 

reaction, in the sense that once you have served a hamburger, 

that does hot create nearly as much additional worlc as Duildihg 

a-car. 'Clearly, the criteria of comparative advantage aad 

free trade must be mitigated by common sense, "considerations 

of national security,- social sensitivity^ and demand for 

Jiustuality in ihternstional trade concessions. ^, 

Politically, there are major Democratic constituencies • 
in the basic industries (auto and steel worJctfrs, for example)^ 
and minorities and less affluent whites (who often command 
lower skxlls and are less educated than the knowledge sector 

^requires). To write them — and their jobs — off, and to go 
after .the college-educated, is n6t a route, to .a broad-based 
poli tic^l party. 
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Irr concluston» we have been for a Ipng time, and we will 

continue to be--a two-track society* with strong elements in 

/ 

both basic industries and high technology ones. The basic 

I industries need to be retooled and may bejtrimmed; the new 

^onc3 encouraged, but not pQe at the expense of the other. 

' ■ •« L _ 

/ — -Por tunately , the two ^industries have different needs; the 

A ^ *- 

older ones require more infusion of capital, the newer ones — 
are shorter in human resources. Hence promoting one need 
not corr^ directly at the cost "of the other. Both provide 
vital foundations for America* at least for the next decades. 
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Mr nKiH;U.^^U^^ vvilness is Ms. Leslie Lbble who is wtth the 
Communications Workors of America.* We appreciate very much 
your being here and for you^ p^ - 

Ms. boBi^K. No problem, I have with me Mike^Dymmel who is our 
fesideht expert in training programs at the Communications Work- 
ers of America. I will be reviewing one of them later, and if you 
have any questions. Mike can answer them, * i ^ 

I, too. like the other witnesses have a written statement, I would 
like to submit it for the record and i will try to be brief i:n my sum- 
mary. * 

. Mr. BjiDKLL. Very good: I would appreciate that very much, 

TKSTIMONY OF LKSLIK LOBI-E. LEGISLATIVK RKPUKSENtAtlVE; 
( ()>ljVirNI( ;Vri()NS \VOKKl5KS OF AMKUICA; ACCOMPANIKU HY 
MIKK I)YM>1KL. KXPKKT IN TKAjNING FkOGKAMS. CWA 

Ms.. LoBLi':. It is jpretty clean M we have testimony already 

(his morning and you heard yesterday too tlxat we ^re on the verge 

1^ new ecdn^^ intermation and data and 

word processing mucKjuore than just pnipction of an actual j>rpd- 
Uct^ The members of CWA are experiencmg this change firsthand: 
A day^hardly goes by without some new technology beirij: intro- 
duced into their working lives. The telecommunications industry, 
in which most of our members are e therefpre both lead- 

ing: arid exhibiting the technological revolution: 6ur whole concept 
of telephone service, for ex^^ J^coming raj^idl^ outm(>ded. 

When you and I call home for dinner, which is what v,e think of as 
telephone service, it really is idea. Each day 

it beqomes a smaller and smaller part of telecomttiunications.' 
Tofday. communi^^^^^^ is computer to coriiputer Irifprriiatibri isn^t . 
transferred by voice; it is essentially transferred, by the Ijeeps arid 
buzzes of machirie^^ 

This is aji exciting and very stimulating phenomenon. New tech- 
n^lo^ can5i(5rovide^m^ to pur Nation: Lower costs and 

improved productivity could tx)Ost our lagging economy; standards 
of living can imfDrbve allpwirig us to erijby more and better prod- 
ucts: ♦ 

: _Teehnplpgy can evcrythirig from timesavihg household 

gaclgets to lifesiaving medical devices. In the workplace, develop- 
ments in techriblbgy can improve working conditions and open "up 
new jobs: ' i 

•Perhaps riot quite so clear as the benefits are the possible costs of 
technplogicaLchange. The* dyriamism is both exciting and a little 
frighteniri^. There are huge numbers of our population who cannot ; 
begin to ca»prehend the impact of hijh techriblbgy in part because 
the inventors of the high ^technology have not even figured out how 
to apply it yet. _ 

American workers.* including GWA meiftbers of course are not 
just a little disconcerted by the new techribl^ al^b see im- 
mediately the negative and often devastating effects it has on their 
quality bf work life. » 

I would lik'^ to review some of the consequences of new technolo- 
gy— ' . ' _ 
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A cdnimon assumption about new technology is that it will up- 
grade the skill requirements of existing jobs, ' 

To a certain extent, it is true that new skills will be required, but 
sophi3ticated equipment like computers so far has proyen alsp to 
have the bpijijsite effect. Esseritially It downgrades skills^ We have 
heard a lot of statistics but jriaybe rome anecdotes could shed some 
light dri this effect. , - 

it was eaSy iO years ago, it was easy ta4ihd ah inside plant tech- 
nician _in_the_Bell System who was familiar with all .the equipment 
and was capable , of both diagnosing problems and making ^repaira. 
Because of new technology, however, many technicians are not in- 
volved anymore with hands-bh experience. Instead, the problems 
are_ identifi^ on a highly automated tes't desk whibh directs the 
worker to replace the faulty* piece of equipment and it is usually 
sort of a siiaiHijij ^na^ut process that requirea very little slull. 
' it related consequence of new techhblb^ is the transfer of highly 
skilled Jlxd better compensated jobs to management employees. 
Rank and file workers who make up the meobrify bf the American 
work force thefefbre lose the opportunity for future employment: 
They are losing out on all ihe benefits bf the fiigh-tech era, A few 
statistics bear this but as Mr. Etzioni related them to you. Three of 
the fastest gravv^ing bccupatibas.by 1990 are high tech in nature, 
but ih_ terms of J;he_ numl^r of jobs, American workens ca for- 
ward to becoming a janitor or a fast food worker br kitclieh helper, 
e^ cetera. __ ^ ^ . 

The consequences for the skilled union membef is that his br her 
job is cbntihually dpwhgrade^^ is us*^d until he or 

she becomes a virtual automafbn. But at the same time, however, 
the challenfe:ihg, skillful jolbs _a^^ and more to 

management employees. The opportunities bf the 2l8t cehtuiy thus' 
will be reserved for thpse alreadj^dyantaget^^^ 

Meariwhile.^he backbone of America's work fbrce sweeps up the 
paper refuse of high tech br serves the systems analyst his or her 
lunch. - _ _ . X. 

New techhblb^ also increases the size and centralization of man- 
agement control: Decisions that were once made by the individual 
wbrker hbw are made by managers several levels removed or by a 
computer which is programed to monitor and command. 

The telephone operator's Jfexpeneri^ a f example. T^^ 
modern operator is. continually paced and timed by a cbmputer. 
She can't take mQre_ than s^brids seimce call. She 

cannot spend too long at her machine-programed break br else the 
machine and then management w^^ dbvm pn ^^r^ 

The consequence for the worker is that she br he suffers a great 
deal bf stress. The cbhl^uence for th^^ is that she or he 

loses human and respbnsive rad adequate service. 

A fourth effect of hew technology Js the replacement of vast 
n.ifflbere of workers: , 

The autbmbbile ihdustj5:'s^^^ 
deal of a ttentioa but unfortunately it is hot unique. TTicre appears 
-a vsridespread belief that emula^^ 

using rotots to produce, will bring automatic succ^ to the Amerir 
can car business. Certainly there may be productivity increases 
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manugt^metil loven to .remind us that rotKyts can't strike, as if 
that the sole cause of the American car industry's tfouble._ 
^_But the truisrh that robots cannot buy cars, telephones, or cloth- 
ing shouldn't be taken lightly^ The introduction of new technolo^ 
which rejplace^^ un- 
employment, excess fiupply, and underutilization of capacity, in 
short, conditions mUc^h like ^^^^ This^ raises >yhat I 

think is a really essential policy question: Are the prod uctivite in- 
creases really worth it if the America^ ecqhbmy os a_ whole suiters. 

As hew technology reduces the skills required of workers and 
k werst demands for workers in general, pay levels tegin ito__fall. 
A he E^siUph of central office technician in the Bell System, former- 
ly a top craft job, 4 years ago was changed dramatically by the ih- 
' trpductibri of computeri^ Management conse- 

quently oroposed lowering the pay level to 60 percent of top craft 
cqmperisatipri. Afte^ bargairiirigi we got the final level of 
80 percent of top craft: . 

The consequence is that now they 

are earning far leas than 4 years ago and it is a^ direct result of new 
technology. To help comba^^^ of tecJihglogicaL _c^^ 

CWA has implemeiited a number of what we consider rather inno- 
vative programs. One such program, which js^supJJprted b^ our jna^ 
tional training fund which will receive formal accreditation this 
month, authorizes the establishment of training centers in^such 
cbmmunitijes as IndiahapQlisi Phoenixi Los Angeles, and Denver. 

These_ centers provide training for a. wide range of iskills from 

- electronics to cbftip use arid programming to hurriah relations 
and marketing. The training needs are determined by the union 
IcKals participatiriOnlt^^ in close cooperatibri with 
area employers having GWA'^represented workera: Our chief cri- 
^rion for determimng slull requijements employment _s€^^^^ 
We therefore. take into account the expected direction^:^t only of 
the employer company but of the industry^ Ji whble. We Jib^ the 
training programs wall allow GWA members to better meet th^ 
challenges^ of the high-t^ch world. Inst^^^ 

call^Akniful jobs go more and more to managelrial employees, our 
members will have the skills needed to compete. Our employers 
gLspl benefitj they that is iriimediately 

productive at minimal employer expense. _ 

Our second j}ro^^ technblpgy cha^ 

pferience with technological chang:e in telecommunications has 
shown that the uriila^ by management bf heW 

equipment is o&e of the most important und^erlying causes of the 
problems with technolc^. New systems arej)rbught bri line wth 
little or rib cbricern for tne Huniari iriipact. Gbnsequently^ productiv- 
ity falls, virtually -canceling out any benefits provided by sophisti- 
cated, machine^. The brily way tb_ counteract thi^ effect is to pro- 
vide for effectivje worker mvolvement in all aspects of the techno- 
.^b^c_al'firQcess frbrii iriceptibri to iriipleriieritatibri arid eventually to 
replacement. • I , 

Xl^e Pyrpbse of bur techriblbgy change cbmrni^^ 
way is in each of the Bell System operating compani^, .Western 
Electric a*^d Long Lines, is t^^^ a trulj^ cbbJ^ratiye relatibil- 

- ship between labor arid riianagement; vis-a-vis technology. For ex- 
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arnj3le, one of the _re(|uir^men_ts_ iA_tMt_ jriaj^^ us 
witn at least 6-4Tionths Jiotice of a major technological change. This 
giws Jtwth__A^^ t<5 analyze th 

changes, assess their impact, and perhaps recommend alternative 
meajis of Jmplementat^^^ / 

The approach in turn will reduce the hostility, ani apprehension^ 
causkl by arbitrary irrtroduction^f hew equipment. If there is less 
hostilitjr, then there is greater efficiency adapting to a n^^ 
with the associated effect, of course, on productivity and-service: ^ 

Dur third program is the joint national GWA~AT&T _q 
work life committee: The genesis- of this, quality of work life com- 
mittee wasLa _198_0_8tudy_wttlich s^^ pressures caused 
oversupervision and techpological change could he reduced .tfir<^^^^ 
increase particjpati^ In essence,' we saw that the controlling J5p^ 
proach to management was cbuhterproductive.- In- the long run 
numah values support economic ones. All the evidence shows^ that 
workers are highly productive if and when they are tr^^ted fairly 
and jgiven the criance to contribute fully to tjieir w^rk^ 

Unfortunately; managers/ don't always see this: They^ . 
focus more on the short 'run and — there is no denying this-~you 
can always get more immediate, production but of a worker by* 
pushing him oV her and increasing control. 

The cost, though, of wptker di&atisfactiqri often shows up later 
when that individual manager has moved' on. _ 
; Finally, bur fourth way of dealing 
is the joint xxjcupationai job evaluation committee. Despite bur ini- 
tial skepticism about jo b evaluation, we entered inte this project 
because of a need to make sure that our members wer^ being prbp- 
erly comjiensated for their work. » 

Technology 'has drastically changed jbbs around the cbuhtii._ _A 
job evaluation plan will h<^lp us identify and ac^ust compensation, 
where new techhblbgy has rendered traditional wage relationships 
meaningless. Only with union^involyement can we be^sured that 
our members are being paid for_ the mcreased^kilU r(^jpbhsibility, 
and adverse' working conditions that result from the new techhblo- 
gy. • _ _ ' i 

I would like jo focus i little bit on the public policy implicatibhs \ 
bf all of this. T^hnbrogical change is already being dealt vwth by 
: public policy and in fact a wide range bf recent decisibhs are actu- 
allv fueling aiid jmshing the technological revolution. " 

if you look at the Ffeagah l;ax bill, for example,_there are 
dous tax cuts for businesses. They actually get ft return from the 
Federal Gbverhmeht for investing in things like 
data processing equipment^ Similarly, in our Federal budget deci- 
sions, ybu see that we hiLV^ haiLliu^^. increases iii R&D financing, 
-for example. But at^the same time, the Federal budget has cut pro- 
grams wmch ben^ income workera far more 

than R&D of corporate tax breaks. v _ 

Thc«e br(^ams,_like employment trailing and j^tr^mngr voca- 
tional education and basii educatibh, all have been 8lai|ied over 
the gastjew years. Even the Reagan proposal to tax fringe benefits 
has a negative effect oh the mfigbrity bf America be^ 
caufi'it hits at iS)mething like ^mployeMupported tuition aid 
which wbuld give people the opportunity to leerh new skills. 
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Congress therefore must approach technological change in a 
so^er, careful m^^ We fear that we are in danger of rushing 
into this new economic era grmed^only with scanty and eveaques- 
^ipnM^J^ stat[^ti|^ anL^^ optimistic dreams, enafting policies and 
programs thaxjiSt onl^ are haphazard, but whiclFonly may exacer- 
bate the jprpblern, rather than imp^^ 

A lot can be dorte. in^ the private sector and^the CWA g^foams 
are just a few exaigipleS But the Government must get into tfoact 
Everything from taxei^ to sp to trade and labor laws should 

and must be considered. . * _ _ 

^e>Y J^^*^"oAo and we all 

iitandjto benftfit^ But clearly there is a downside. If v^e are not care- 
CyJ pn'^y a few^^^ new technology se- 

riously cou^d mean continuing low-skilled, low-paying jobs, or even 
for many permanent urie^^ 

I would like to stress that our cautious approach to this is not an 
attempt to throw sand in the wheels of progress. We in fact believe 
^^5^ ?^^^y ^^^^M*! CO ipSrpach to imple^ 

nienting new technology can the economy reap its benefit. - 

cJosing, I would Uke to share w^^^^ a sentiment of one of 

our employees. Ian Ross 'of Bell Laboratories recently said: 

We are jjeing !e<i by the technology of the monieht and I think that we should 
'never jose*'sight of the fact that fechholi^ should be serving j)ebple and hot people 
serv'ing technology. 

We concur wholeheartedly with this sentiment and we are work- 
ing to insure it becomes a reality. Thank j^'bu very much. 
[Ms. Loble's prepared statement follows:] 
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PBKPAKib StaTKMEKT or LuUK LpBUC^LeG^ISLATIVX KKPRESIQ^AtlVK, 
COMMUNfiCATIONS WORKKKS OP AmERICX 

Mr . Chairman, Members of the Subcommittee: thank you for this 
bpjjortuntfy to testify on the critical subject o if technological change 
and its impact on American workers. 



My name is Leslie Loble. a Legislative Represen tat i ve_o f 

the Communications Workers of America (CWA) vhich represents some 
675,000 workers -in te I ecbmrti lih ica t i oris , public service, cabla TV, data 
transmission _ and -technology productiorr., among other fields. Most oif 
our members are employed by ATfcT and the 6ell System. 



Phrases like "high tech" and "technolog icai change" are heard 
more arid more frequer ^ly. these days.. Everyone from policy-makers to 
educator s ^_ fj:om_ecooomx ats_ to_ stbckbroKer s _ are . predict i rig huge 
benefits from the intrpducti high tech areas 

9..*^* oi^*^ _ i npl u^5ln9 _ the cpnm and »»rvice sec^tors, are 

projected for explosive growth rates. ' 

Evideritly we aire-ori the edge of a riew ecbriomic ?ra, what some 
call_tbe_Ioforma_tioo Age . _ _ Just.as we_moved ftom_an eg r iciii t ura 1 1 
domina ted .economy to the_ i nd ustri a 1 agejt_we__a_re_ now. i»__ ari " jri fb rma t i bri 
revol ut ion" wh ich wi l 1 take us in to an. economy where p-odgcts. are riot 
produced so much as data is transmitted, processed and -;erviced. 

The members of CWAare experierici rig this charige fir»: ha rid. It 
of ten .seems _ like_a_day__dQesDAt 0_Q_by without, some.new.tect-iblbgy be i rig 
i n t r od uc ed _ i n t p t he i r wp r k i ng lives. . Be 1 1 La b s c h ur n s o ut tri v eri t i 6 ri s , 
Western Electric manufactures them, the local telephone conpjnies 
install them, and our members use them. 

- The telecbiSmuri ica t i oris - i rid us try ,- therefore^ _ i s both leacing and 
exhibiting..the_ techno logical, rev ol ut ion .__Our_ whole .concept . o' 
telt?phone service is fait becpming outmpded, for example. Tel^phori^ 
serv ice--when you or I call home to check on dinner — is really i«jite 
old- fash ioried; each day it becomes a smaller arid smaller part ot 
telecbmm uriica t ibris* Today, cbmmuriicatibri- is cbrtiputer to cbrapute*. 
Infonoation isn't transferred by voice, it's by the beeps and buzzes 
of machines. q 

Clearly this is an exciting, stimulating, wondrous pheriomeriori. 
New techriblogy cari prbvide rtiariy beriefits to bur riatibri, Lbwer -cbsts 
and imprbved producti v i ty . cari bbost bur.laggirig _ economy* _Standacds_ol 
living can improve, allowing us to enjoy more and better products and 
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services. Techno 1 oqy can \ bri ng lis everything frotti t itne»-sav i rig - 
household gadgets to I i fe,-^«v ihg roeaical dev ices . In the workplace ; 
developitjehts in technology can improve working conditions and open up 
new jobs. 

But not quite so clear are the ^ssible costs of techribibgiGai 
chanae. Just as this dyriarristri is treraeridously excitirig, so too is it 
sbmev|hat Erighteriirig; NOt oolyji s_ the. process of _chan^e. itself a 
li ttle_ scary^ _but also_the technplpgy i tsel f^ __ :Huge__n_umber s of Qur_ 
populat ion cannot .begin t» cofnprehend the se^y ices proy ided by high x 
tech, in part because the inventors don't evpn know How to apply it ^ 
yet. And American wbrk^s, CWA tneniberis aniorig them, are riot just a- 
little discdricerted by ibe hew technology, they also see inviediately 
the negative, often de^'astating effects it has on their ; qua 1 i ty of 
work I i fe . p - 

IMPACT <)F TECHNdLOGICAL CHANGE ON HORKBRS 

Technological caaoge.cleiirly bas both pQsitiVe.ahd negative 

effects. Our own_e?per ience withthe Bell system shows that on the 
positive side of the ledger , new technology ; ^ 

• Expands productibri 

• Improves productivity _ __ _ . _ . _ 

• Erihr^ices compensation levels initially relative to job 
d©T^n<^ s 

• EJ^es layoffs 

• flikes jobs easier 

tri th^ iebit column, however, the emerging high tech world: 

• Denies employment security to rank and file workers 

• Increases management control 

• Seduces pay levels, iri- the long run 

• Replaces_empIoyee3-vrrtirimachlne3__ 

• Negates jJrpductivity increases by_ expand ing .super- 
visory personnel and by creating worker stress 

fhe experience of. the telephone operatbc is a- good example^ 
Fi :tfeo_ year s _ ago. most _ Operators, used _ the _Old_ cOrdbOa£d--the equi prnjent 

or . "hich ca l l s came __into__ the. cen tral _ of f i.cex_were_received_by__the 

op/rator, and then plugged into a cir^uiV^hat carried them to their 
./stination. Although that equipment -is stjill used in some rural 
rarts of bur Qountcy, it generally ha is bee ri replaced by the 
computer i zed TS PS .(Traffic Serv ice Pbsif ion. System) * . Thi S- system _ _ 
a.l l0W6_ for _the_el_iminat iQn_of_ local _ phone _ of f ices i _paces_the__f low of 
ca 11 s to the individual operator, catalogues the ojperator's average 
work time for each call, predicts the future flow of calls, and 
schedules the operator's breaks. In general ^ it welds the bperatbr tb 
the equipment. Combined with scri pted responses that the operators 
are required_to_ provide., tbis_equi pment removes all decision-making 
and human responses from the operator's job. 
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Workers are Desk ii led 



_A _ coniraoD assiaoptidiS _ about- new technology is- that^it Will upgrade 

the skill reguirenjents of existing_ jobs,. To_a_certain extent it's 
true that new skills yill_be needed, _B_ut spphiaLticat like 
computers so far has proven also to have the opposite effect: a 
downgrading of sk^ills, . _ 

_ As__two_stanford_UDiversity_econoffliats^ .Henry_M,_Levln and RuSsell 
W. Rumberger r point out , " The prol i ferat ion "of high technology 
incJustries and their procJucts i's far more likely to reduce the skill 
requirements fbr-jbbs in the U.S. economy than to upgrade them," 

_*L_^ _The telephone operator^ for. example, heeds far less knowledge 
today to handle a_long-distan_ce_call_than a_decade_ago_._ Sbe_or_he __ 
isn' t involyecJ with the customer, doesn' t haiTdle billing j, and merely 
monitors, rather th^in controls, the call placement process. 

- - '_ -- - 

Sirtjilarly, ten years ago it vas easy to find an inside plant 

technician wbo.wa^ _f ami IJ^ar. with. al !:_ the equipment and . capable of 
diagnosing problems and making __'the_ repairs , _ _But_ because of _Dew__ 
technology, many technicians no longer are involved with hands-on 
work. Instead the prbbleins are identified on' av^highly automated test 
desk which directs the worker to replace the faulty piece of 
equipment, usually a shap-out-snap-iri: process requiring very little 
Skill. 

toss-o^f^r »..— *•... '^"^ 



- - A . related consequence of new_ technology is the transfer of highly 
ski lled--and better.Cdmpensated-- jobs_ to_managemeht-_em _ Rank 

and f ile wprkerSjE who ma th_e_AiBer ican__work force 't 

therefore lose the opportunity for future employment. They lose out 
on all the benefits of new technology. 

S_^few_sfaf istics.baar _ f his_ out • Three-of the fastest growing 

pccupa tipns_a?erhigh-^^ch:r_in-nature . According to government figures 
these occupations will grow more than 100% by 1990. 

Bu.t in terms of the number of jobs generated by 1990^ American 
WOf kef S-cah- look - forward t6_bec6ming a janitor, cashier ^ fast food 
worked, or .kitchen _ helper Theae.occupations will provide three,^ fourv 
five tiroes as'rnany jobs by 1990' as high tech work. 

\ 

^What happens to the' skilled union member, given 'th^se 
projections? His or her- job is continually downgraded as hew •- 
techcology ls used*_until_be_or 8be_becomes_ a v^rtiial_automaton«__At 
the same timet however a_ the.challenglngt ski^ll f ul Job high 
tech era are shifted more and more to management em^c^yeea.. " 

The opportunities of this 2l8t century thus will be reserved for 
those _already_advraheag^d--aided_by_publtc _pblicy_whicb^ _ fOr-^cample^ 
stresses the higher^'^ucation which not every future American wo|:ker 
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"will enjoy. Meahwhiie, the BicKBdhe of -Arrief ic.ils_WQrkforce_sweeps_up 
the paper refuse of high eech, or serves the systejjjs analyst his or 
her 1 unch . , ^ 

Manaq emefht^-Gen^ol ^-ncr-eases , ■ , 

New technology also increases. the.aize sncS cerftral i zat ion_ o_f 

management. . c^Dtrol^ _ Pecisions_once made by the individual worker now 

ar^_made by; managers several levels removed or by computers programmed 
to monitor and coitanand. 



The operator's experience aga'iti^ is_iH ustt^tlve* The.modern-day 
operator . is_cohtiDualIy_p«ced_and_ti^ed-byza computer . _She_musn' t 
take_more_than secg^nds to complete 'a service ca 1 1 , or davfdle too long 
at her ma^chine-scheduled bathroom break else the machine^ and then 
higher management, will come down on her. The.wdrker thus . - . 

suffers a great deal of itreas and the cdhsuwer loses hcinan% and I 
night add , .responsive, adequate service. 

In the Bell Syi^tem^^ we have seen this increasing management 

control virtually negate the positive effects of new technoldgyk A-.- 
^recent study demonstrated that s^upecvisdry hours worked grew from 58.9 

million hdiirs per year ih_I947 to 120.2 n!iirion_houES_in_1978^ 

Telephdhe dperitdrs worked 402^1_million houts .per year in 1947 . but 
thii. pluametsd 'to_l27_.l_m_i 11 ion hours in 1^7 8 because of the 

elimination of the operators' jobs by technology. Increased - 

management control is exhibited by the fact in 1947, there were It ' 
operators for every siipervisdr. But by 1978'there were more 
siipervisdri than dpcratdf s . 

Thia^techno logy-driven approach to management is cai led the 

•y«tejns approach-. It generally exhibits rigid and inhuman logic — take 
the following statement by sdcidldgist Robert Boguslaw to a grobp of 
systems engineers: 

"Our immediate concern is the 
. exploitation of the bperistlhg unit 
apprdach to systems design _nd_mattet __ 
what aaterials_ate. used*:: We must, take ' 
care_ to _ prevent this d iscjJssiqn from 
^; degenerating into the single-aided ... 

analysis of the complex sharacteristics 
of brie type 6i systemS Jiaterials , _ __ 

^ namely hunah beiogt. jfhat we netd__is 

an_lDveDtQxy_Qf the wanner in which 
hiansn~faeh avio r c an b e co ntrolt ^d7^nc3 a 
* d c Scrip ^jren-o# somt of the instruments 

which will help- us achieve that ~ 

5- cdhtrol , - If thls_prpvides_us_wlth 

sufficient hand les_onhii«an mater ia Is 
' so that we can think of theffl as metal 

parts, electrioS! power or 'chemical 
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ceactlona, then we have_succeeded_in 

placing huraan .tnater ial_pn_ the ^ame 

,fQQtlng _as_ any. pther^mater ial and can 
begin to proceed witn bur, problems of 
systems design, there are^ tiowever» - 
many disadvantages^ In the uae_Qf these 




m c iMiy4.y ^apa<;ity. But beyond all this; 
they sometimes seek to design their own 

circuitry^ This. in a mateElnl.iS 

unforgivable^ aDd_ang_gy8tem utilizing 
tbem_must devise appropriate ^ ^ 
safegia a rd s . " (emphasis added) 



Employees are Replaced 

A fourth effect of hew technology is the replacement of_vast 

numbers Qf workers, the CWA_ study ci ted_earl let not only demonstrates 
increasing mahagemeht control _bu£_al80_the_steep decline inemployment 
of rank and .file jrfoEkers . With machines doing the job there sitjiply is 
no need to use humans. 

The automobile industry's experience withthia phenQnenOD_has_ 
gotten a good deal of attention. There appears a_widespread belief 
that emulating the' Japanese.modelx.including using robots to produce, 
will bring automatic success jtc the American car business. 

Certainly, there may be productivity increases, -and-Tianagement _ 
loves tb remind us that robots can* t -Stf ikB--as if that Wfre rtie sole 
cause of the American a.uto.industryls troubles , But the trui sm that 
roBotS-can' t buy cars — or telephones, or clothing— shouldn' t be taken 
lightly. 

The intrbductibn of - new technology which feplacea_workers__creatfes 
tremendous economic problems— onemployment* .excess sups^y, under- 
utilized ihduatrial_capacityf etc,_ _In_8hort, conditions much liKe 
those of .today' s_recession._ This raises a cri tical queistion^ are 
there-P^pductivlty increases (which themselves are questionable.glven . 
available data) really wbrth it if the American economy as a whole 
suffers? , 

Pay Levels Fall 

As new technology reduces the skills required of workers, ^and 
lowers demand -for workers in general, pay levels begin to decline. 



form 
th 



The position.Qf central of fice_ technician in the Bell System,^ 
nnerly.a top craft job, four years ago was changed dramatically By 
e introduction' of computerized testing equipment. Managementi 



210 . 



cpnaequently prppp8ed_lpwer ing_the _pay_tp_6p% .of the tpp_craft 
compensation level . After extensive bargainin ^in^l pay level, 

was set at 80% of top craft. Sbnie-6#bbd CWA members today are earning 
significantly less than they were four years ago, a direct lesult of 
new technology. 



A recent study confiras the WA experj.ence. Th^ manufacturing 
wage of a high. t#ch ^#orker pays 25 cents per hour less than the 
average manufacturing wage across Massachusetts... 

When. new technolo^y.initially.is asaplpyedi.cospensattQit is_more 

tban adegiMte_for _ the _wprk_requi red . _ _But__a8 that technplpgy becomes 
more entrenched^ and iobs are fractured into smaller and smaller 
components^ ! there remains little, justification for previous pay 
levels. - -Consequently, they quicicly drop off, leaving those workers 
who still have jobs with a far lower standard of living. 

cifA PROGRAMS 

TO- heX ^ combat the problems of tephitblbgical change, CWA 
has implemehted^a nl^ber of innovative programs. 



Nati o nal "ra ining- r^nd * 

diie such -program, supported by> bur Natibnal Training Fund# which 
will receive formal accreditation in May , authorizes- the establistuoent 
of .training .centers in sucb_commufii ties.as.lndianapol is^ Phoenix, LOs 
Angeles, and Denver. _ ln_facti_our Indianapolis facility officially, 
opened its doors just last week. 

These centers provide training for a wide range 6£-skilis, from 
electronics £o_computer-use -and-progra^alng -to:rhi»ian r^ations.and 

marketing. _ The training needs are determined by the' >y ion locals 

pa r t i c i pa t i ng i n t he _cen t e rs , us ua 1 1 y i n cl ps e cpope^it i pn w i t h a r ea 
employers having CWA-repre^nted workers and' witb^^^oth CHA-employed 
and b.utaidiel educational experts, bur chief cisiJ^ion for determining 
skill requirements is -emplgymeht-sec^urity^-and Siv therefore take into 
account. . the. _expected_direction of the employer-c^mpaeiy as well as of 
the industry as a whole. 

the Indianapolis center, fbr example, has set up ebursed in such 
areas as computer literacy, computer technology for- boAi users jjihd 

techniciansi computer _progcamiatngi_ma£ketin9_and_sales^_aod.. data 

transmission. . Training , part icipantg- will comPlete_theij:_ courses with 
a facility in the theory , use andjmikvvice of such sophisticated 
technbibgy as ifiber bptics, micrb-»wavc#. and computer components from 
micro-chips to keyboards. 

% 

These training programs will allow CWA members to better meet the 

challenges of the high tech world. Instead of watching 

tecHnologically-skill f ul . jops go more and more to the managerial 

em^lpyee^^ our_membets_wilI_have_tbe-skilIs!lrieeded to_compete. Our_ 

Employers also bene fit-r they get a highly skiI_led _worker who can be 
immediately productive at minimal employer expense.'* 
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Technology Change Cbmipmi ttees 

CWA* s_sMiper ience_wltb_ technological _'*cbange_in_ the. telecommuni- 
cations Industry reyeai^s_t unilateral_introducti5n_by ^ 

m«|flagernent of new equipment constitutes a significant underlying* 
cause of technology's negative effects. New systems are brought on 
line ^ith little or no concerrj^fbr the .human impact. -Consequently ^ 
pfoductivity-fallsr virtually cancelling out any benefits, provided by 
sophisticated machinery. 



The only way to counteract this effect is to provide for 

effective worker involvement in all aspects of the technological 

process, from inception through implemehtatibn and, finally, . 
replacement. 



pur 1980 Bel 1 System contr act . set. _up_a Techno lpgy__Change 

Coramitt:ee in each of the. Bell System Operating Companies, Western 

Electric apd Long Lines. Each committee consists of as mw>y as three 
Onion arid three Company representatives. The cbnanittees talk about 
empIoymeht_and_traiDihg_ for - WOrleers. affected _ by tecbhblbgy arid discuss 
possible applications of existing job protection programs. 

The purpose of these committees is to foster a truly cooperative 
labbr*managemet]t reiatibhship vis-a>vis new technblbgy. Such a 
relationship behef i ts-both sides, as well as the cbnscnier arid the 
economy_a^_a jWholCi.^ ..CQOperatiQh_means peak .product Iv'ity can be 
achieved more quickly with less stress for-^e worker. 

By providing adequate advance notice of any major technological 
change (the 1980 cbntract requires a six-inbnth nbtice) , for example, 
both AT&T and CWA can analyze the changes, assess their impact- arid 
recommend al ternati'^e.me tbOds__Of_im piemen tat iOd , __ This approach in.. 
t urn will reduce the hostility and.apprehension causedby arbitrary 
iritroductiqn of new equiprnerit. And if there's less hostility, then 
there's greater efficiency in adapting to a new routine--wi th the 
assbciated effect bn prbductivity and servic^. 
\ \ . 

Because the prQgi:am__isisQ newjL_it_is__tQo_early_feQ make any 

iodgmerits of i ts ef fectiveness._ But_ea5?y__reports 

encouraging. Right now, the committees a learning to work together 
to solve problems and builtS up confidence. 

At .present^^we also. are. trying-to bolld up a hetwOrK thrbugh-bur 

steward s_to channel __information_jto the. commi tt_eeA___We__feel _ that this 
i^s the best way to harness the the true experts on the 

efi^cts of techndogical' change^ the workers. This approach not only 
increases par tici pa tibh^ &y thg ^^^br kers , but alsb prbvides practical 
^olutibhs to "the prbblei?rs hew technblbgy creates. 

) We hope tha t . the conuni ttees will ma t ure and expand their scope of 

responsibility. After the parties have learned to acknbwledge and 
respect the cbncerns bf the bther, it may be time tb introduce a 
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.".yer.tical_slice''_appf6«ch_td_the__ln£r6ducet6n df-oew technology. -This 
ypul^ that « group of CTplpyees._from.all_ievel8 Q£_the Cempanx,. 

down to the shop floor « would neet to decide how the technology would 
be introduced. " * ^ 

Qual^ • of work Life (QWL) Committees - i^ 

• _ . % _ ^ _' 

The joint national CWA/ATfcT Quality of Work tife iQWLl Committee 
set up by our 1980 contract also is developing a process to help our 
members deal with issues of job pressures and technological change at 
the workplace; * ^ 

The genesis_o£_th|^_Qijality_Qf_Wock Life.cotdaitttfe waa af i980_ 

st^udy wh ich jshpwed thar% j ob press ures caused__by _oyetsupervi si on and 
technological changes could be reduced through increased 
participation. And like the X^chnblagy Change CommitteeSf a 
motivation for ihanageraent- ihould be to-rediice job pressures so that 
efficiency and pc^yctivlty.improye^ _ Tbe motivation for the Onion- is 
to iraprpye pur members*. wprking__l iyes .and protect._their jobs, which in 
turn will allow them to give good service to consuners. 

Initially, the national QWL comniittee reached agreement on a 
seaeement.of principles-comprising the framework-for -all worker > 
participation_activitiea_within the Onion at RT5T» In brief, these 
guidelines establish that: > ^ 

• workers* rights are explicitly protected (e.g., no layoffs 
or speedups); * v 

_ . ______ _ __ - X- - - - 

• the activities will not intrude ori collective bargaining; 

_ : 

. • there is an explicit cpmmitment to human goa 

to economic ones. We have no objection to increasing 
productivity— we want-AT*T to be an efficient and 
profitable company. - But fhe valines of ^fety^ dignity 
aiid_hua!^n_development at work should be equal^in 
importance; 

• the Union should be involved on an equal basis in all 
phases of the process, from planning-^tb implemeritatibn; 

* and 

• all decisions about wprk changes ahpuld come primarily 
from discussions by the workers themselves. 

After establishing these. gfildelines, _ both CWS-ahd-STST began £6 

train_and_ educate union_and management leaders, . respectively, about ^ 

worker participation. We plan tp move carefully pn actuai^ 

participation at the'shop floor level. Once the local programs begin, 
they will be quite independent and work out their own way^f 
approaching- QWL process. But they cannot succeed if a st^ng* cl irhate 
of support has not been created at the higher levels first. , 

We be 1 i ey e t h a t t h e c on t r o 1 1 i ng a ppr oa c h t o man ag em en t i s 
cbuater-prbd uct Ive. In the Ibng run, human values support' economic 
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ones. Ail ♦-he evidence shows that workers are highly productive _iC^ 

and when thoy are treated fairly ahd_given.the_chance_ to contribute 

fully fen tKeir work, _^But.manflgers_don»__t always see it. They tend to 

fQCus__mOte Qn_the Short, runj, and you can always g\et more inunediate ^ 

production out of workers by pushing them and increasing control* The 

costs of worker diss^itisfaction thus of ten doh' t. show up until^the 
manager responsible has nioved "^h to another po5ifc4on« 

Given, this* the_0&lQn'.s role in the QWL process, is crucial: to 

stick consistently tothe long-term goal, guided^ by the himan values 
which we have jjlways advocated. We see wbrker^partJcipation as a 
tremendous opportuni tv, as well as -a challenged The. results will be a 
strengthened Onion ariS ^hdpef ql ly al« parties in the industry will 
benefit, • W ' 



Job Evaluation 

Finally, I will explain to yo-U- our- f our th Way.Of dealing_wtth.the 
effects of technology, the jdifit CWA/ATiT.Occupfifeional.^O.b Evaluation 
Committee, This is a iOint_national .committee of three union an 
'three_maDagement_represen_tatives._ It* s charged with developing a job 
evaluati >n ^ plan for the Bell System to construct a hierarchy of jobs 
acceptable * to both parties. ^ . 

Despi te irii tial skeptic ism . about jQb_evaluation.i__CWA_ entered 
into this project_because_of_a need _ to. wake sure our members were 
beiD5_properly_compensa ted for their work. Technology has drastical ly 
changed, jobs across the country. A job evaluation pLan jointly 
developed and implemented by CWA will help us identify and adjust 
compensation where techntfldgy has rendered . trad i tiOiial _wage ._ _. 
relatidnshibs meahihgless. -Only_with_UniQQ_ involvement can we be sure 
that our me[iibers_are_being paid for the increased skill , 
responsibility.and a<iverse working conditions that result from 
technological change. * 

POBLIC POLICY IMPLICATIONS 

: 0- ]_ r 

_Tbe_issueff^sur rounding the impact of technolo^cal change already 
are being treated by public policy. ^ Indeed, a wide recent 
policy decisions actually are pushing technological change. and thus 
contributing to some of the problems, as well as the benefits. ^ 

Take the Reagati.tax bilTi for e»amP.l.e.___Along with huge tax 
break3_for_bigher_inconie individuals, the Reagan supply aide tax cAit 
also gave tremendops: reductions to businesses. Sdme of these breaks, 
created signi ficant 'incentives td rapidly expand tsew. technology. ..The_ 
new depreciation rules, for ihstatice,_allQW_busineS3e3 to actually 2Hi 
a return frdm the federal government by investing in computers, data 
processing equipment, etc. 

Similarly, recent federal* budget decisions are arivtng.tbe 

technological revdlutidh. In the past few years, we've seen large 
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_*^^,96v«5""'«"t must get into the act^ too. Everything from taxes 
to spending to labor laws must be considered. 



increases in.funding for. research and developnent. Higher education 
programs, narticularly_t-bose aimed at high tech, havi received a 
federal financial boost too . - 

But ^t^the same time, the feJer^l budget also has cut a niinbcr 6 

programa^hicb would benefit middle^ pnd lower^incorae workers more 
than corporate tax_breaks^,at4d R t D financing. Specifically, 
«™PAOV^ent training and retraining bave_6een slashed, along with 
education. __ Even the.Bea^an. proposal, tc tax 
fringe benefits has a negative effect_on the maiorlty.of teeficari 
workers.. Employer-suppbrted tuition aid programs al low.workers to 
£btain the Skills. Deeded In the future, and help employers retain a 

Taxing these benefits eliminates such 

positive effects. 

congress therefore must approach technological change. in a sober 

paref ul_manne£. _tfe are in danger of rushing forward into the 
rnforraatio_n^^g^_arraed with.flcahty statistics and optimiitic dreams, 
?n?cti"g policies an(3_progr_ams_tha£_n6t only are haphazard, but which 
also may only exacerbate the problems of technological change. 

^ The_Subcommittee»8 hearings thesi pait two days are a critical 
if!o^ ;.«^-?^^^^ can deal with-a probUm, wi must know what it 
V AAso^.you aid the process by.cOIlectihg examples of Existing 
programs serving to ameliorate the negative side-effects of new 
Cechnology , 

^ A lot_can_be done lri_the private sector. The CWA programs 
outlined here are an example. 

^ I've already_reviewed jfist a few existing lawi which affect 
tfc^nological change. _ But there are other proposals-which could 
vastly^ improve AmericaVs abili ty to lead_and_ prof it_ from the 
technological revolution. For example, there should be_es£abl ished 
ryles_to_guarantee notice of new technology, to assess technological, 
change through Impact.statemerits ; to encourage joint labor^management 
^™Pleroentation and decision-making Ih this crucial area, and to 
protect those hurt by technology fallout. 

PROGRESS P0R~ALL 

technology ope i|s_ up a woria_6f opportunity^ America's 

economy can expand and improve with the advervt_Qf_''higl) tech." All of 
us stand to benefit as we move into the Information Age. ^ 

But clearly there. is a down side to hew technology. If we are 
not caref ul , only the_ advantaged few. WiII_gain. For Amer-ican workeri 
this cpuld mean low skilled, low paying jobs or even pern%herit 
unemployment. ^ 

K -i?^^-'^*-*'^®"^ approach i8_not ah attempt to "throw sand in the 
wheels 5*vprog^ess^ In fart^, we bel ieve that.ooly through a dareful 

reap its^beneflts.__OCherwise, employers, workers and consumers 
continually will work to protect a harrow sel if-intirist to the 
oetriment of all. 

___ in closing, _let me share with you a sentiment.of one_of our 
e^ployets^ Iao_l?OSs of . Bell Labs recently iaid that "We are being led 
^rS?^ ^*f^"°i-5^ Pf_the_moment, aha I think that wi should never lose 
lirvlnrtechnology!'"' ^^-^-<^'<^^y ^^^^^Old be serving people, not piople 

^ CWA. concurs, wholeheartedly and we are working to ensure this 

becomes a reality. * 

Thaiik you. 
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Mr. Bedell, thank you very mach^^s: Loble. for you testimony: 

Mr. Ray, Uo you have any questions? ' 

Mr.. Ray: I \iiould just like tasay it was a very excellent preseiita- 
tiph and I ehicyed it very rn_^ some of the direc- 
tions -in which you recommended that we travel but do we have a 
spwifi_c_plan? ^ ^ 

Technology iis going to advance; we know that. In fact, there is a 
great Jcr£ around the couriti$ rijght now we are losing, or falling 
behind in technology and that we must catch up particularly in 
certain areas. _ - _ 

! am on the Armed Services Committee in Defense «hd we have 
a problem there with technology to a degree: I am in ieat sympa^ 
thy. I have been a small businessman for 22_or 23_yea3. I built the 
business. I worked with people: I have a hiph tegard^nd a strong 
feeling and a personal concern for folks, but I don't see a clear-cut 
way for us to deal with this. 

Obviously we cahlt retard technology it. I % 
guess we just have to work together with you: The union that you 
represent jof cour^ hp a good pne for many^eara. 

I have made a statement and have not asked a qaStion. One 
aue_stiph_ that _I_ jlo want to ask is: with the break tip of the *Bell 
system^ as it goes off in a great many different directions, do you 
see technology tioving in and advancing too rapidly with this, or 

do you^ee this to the advantage of the. worker in toy v, ay? 

' Ms. D3BLE. Well, the whole issue of what is hapjJenin^ in tele- 
communications is cbrhplex to say. the least, and in fact jt i^ rath^ 
Up in the air. First I would like to agree with you that there are 
many areas in which labor and mahageme htx ah cooperate. 

You are correct: we cannot jretard the growth of technology. It 
would hot serve tov purjx)se _fpr w^^ 

sumers. However, there are serious quesl^ons for the implemehta- 
tibh of that technology and how that is accomplished. 

What are we striving for is to say that the issue of tiftiihg and 
the guaHtj^ifJmpJemen^ can considen-^d and shouldn^t jiKt 
he an arbitrary decision because that is only couhtcjrprbductive in 
the long ruii. _ _ _ _ 

Regarding the break up of Sbuthern B_eJl,__I_ really don'LMow^ 
Technology is playing a ^ig part in alj^ ^P?^^ of teiecommunica- 
tidhs. It remains to fe seeh how Jt ihte^^ 

I mean the locaLphone cornpanies will be providing essentially 
just voice service. The sort of sophjsticated data transmission both 
intra and^ interstate will be in the AT&T province. Yet the local 
phone Joperatoj- js_ now connected to ihvefy aophisticated piece of 
machinery and his or her joB is being cdmpartmehtalized and firac- 
tured. I do not know ilT that answers your question or not, but that 
gives yoi some of my perspective. j ^ 

Mr. Ray. I for one share ydu^ frustrations and will he working 
ioAo what I can bh the cbrhmittee to work with you. 

Ms. LoBLE. Thank^you^ 

Mr. Bedell. Ms. Loblej fivst of all_ I want to commend you ana 
the CWA. I- have read your publications and as near as I know you 
are but in frbht of everyone pretty much in trying to at least look 
at th^ future. That is what this comrriittei* is trying to do with 
these hearings. As we look at the Bell System certainly we are 
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Seeing tremehdous autoroatibh. I use the example of how 1 how 
make a long distance credit card call and no operator is involved in 
the whole process. As you look at that, do vbU_ahtjcip£U»_that the^^ 
are going" to -be m<ite Jobi^ for people in the ^lephbne service, for 

example^ or Jewer jobs? ' 

-'Ms: LoBLC. Well, I could give you both sides of the equation. 
When we_shifted from the cord board bperatidri—— 
Mr. BEDEtt. Sure. 

_Ms^ L^By:. _Tb com^eria^ system^^^ CWA opposed that. This 
was quite awhile agoMpud we opjposed it because we felt it would 
erode the job security WToJi? members. 

We now see we were Incorrect. What happened was quite the 
contrary. By adding to the sophistication of the entire industry and 
vastly expanding its capability, people J^*ah to use it much, milch 
more, so overall emplcjrtnent increased. _ 

However, we are also tallahg about tec that_is literally 

- completely replacing jobs and- in addition, evea- if jobs are still 
there, the (iuestion is what kind of jb^s cyre they? For our memte 
as I tried to point out here, the job is being fjactured mto simplef 
cbmponen_ts_._Thus, one of bur proposals ^^^^^ bi to 

allow B telephone operator to work for awhile on the TSPS — the 
traffic_Mrvice_|Wsitidh system'--^whi<;h is the coihputerized call- 
transfer system, and allow them maybe in the afterhooh to go work 
in another job. ' _ _ ^ 

The idea is that the more boring the job isr the less productive S 
worker is and it has nothing to do with whether they are unionized 
or not. It LS just a fact of life that the quality of the work life j)lays 
ati important role in the productivity of that individual worker. 

So our proposal would be to allow people to have more variety in 
their jobs. _ 

Mr. Bedell^ You see the riddle that I_ face as an individual and 
as I try io look at this problem is the one you have brought out, 
that_is,_for all of histbjg^ j^ple Jiaye_said if we automate and re- 
place people s jobs, it is going to cause us, therefore, hot to have 
work for everyone. Iri fact, people have been wrong all through 'his- 
tory in that regard: _ 

There is an argument to be made, I think with some le^tiraac^, 
that that is true. But we have never hit Jm^hing^ct^ 
our hi<;tory ytrhere this wfes goin^ to happen as fast as it appe|u« 
that ii is gbihg to happeh^ wh^ere we are i^^ 
replace people as compared to making their job easier and more 
productive. I have to tell you, in myLppin^^^^ 

lent which you have quoted. Will there be* more janitors aha fdst 
fcxxi bj)erators arfd so on? This all comes froin the Bureau of Labdr 
Statistics, I assume. .... 

I think this is igubject to serious qu^tioning^ frankly. We have 
talk^j' for example; about tvpists Md secretaries.^ 

It isj a great qu^tioHr and Mr. Etzioni said there are going to be 
so ixiany more secrntaries. _I_ thinjc _that__is_suly^^ tolseriouiS ques- 
tion,_with automation, whether that is going to be what will really 
happen. ' >_ ^ 

^ As long as we say things have always been this wap^ in the past 
so we better assume they are j:oing to be that way m tlw future 
and as long as we depend upon the Bureau of LSbor Statistics as- 
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sumptions for what is going to happen, there is sure some pHance 
we could get ourselves in a terrible, terrible rness by accepting as- 
sumptions which we find were true in the past biit are hot true out 
in the future^ _ _ • _ . _ i . 

I da not Icnow what is true in the futu^re but it a^ to nie 
that there is at least some reason to "question these things, and I 
think that is what you folks are dbing^ is It riot? 

Ms. IxJBLE. Yes we are, and we recently spent l^^ years with a. 
rank and file cbmmittee. calling in every expert that we^could 
think of to try to give us some advice about what the future is, hot 
only for the union but for the industries iri which our m^bers are 
employed. ^ ^ -. _- 

I do hbt know how you get £^ound the question: It seems to me 
there are aspects of the new technolb^ that__clearly are jibing to 
take away jobs. Hb^ do you get around the* fact that a robot can do 
what the individual has done until foday? ^ i 

It may be, arid I know that some people put forward this posi-^ 
tion, that we are going to expand, the ecbnoliiic pie to such a degree* 
that everyorie will benefit. " . 

The problem with that is that we are again back to ^ what is the 
quality of participation in this economic pie and wjiat is the distri- 
bution. If we are hbt^bihg to .change the distribution, we Jtre jmt 
going to merely create a bigger class of prople who are e^^ 
from the stirnulatihg high-tech j6bs that ev^body is saying are 
going to appear;.- , - . i t " r 

Mr. Bedeix, Most ^ople do riot say there are going to be a lar^e 
number of high-tech jobs. %. , .- t 1, 1 . 

Ms. LoBLE. NoLit is clear that there isnt, in terms of nuinbei-s. 

Mr. BEDEtt. You hit upon another prpilem thM exists,^ 
rneh_tioh^_hbw the Government tends to have optimistic dreams. 
That is'very normal, Ms. Ixible. I dbn't care if it is a Democratic or 
Republican administration, historicrfly they have always painted 
the future, since I have been here, as better than it has turner* out 
to be - - - - - - ___ 

That is natural I think t^iat that would take place. Yoa brought 
up another thing tiiat i hadn't really thought of befox^. Y^^ 
tioned the fact that for many of your' workers^ they are actually 
seeiJtiga decline in pay as a result of this^autpmatidri. ^ . . 

Mr. Etzioni brought up the fadt that in order to become competi- 
tive in world markets we have, seen, dediri^ and probably are 
going to see further declines in workers' pay. ^ _ 

At last, it is rhy belief that bur ecbribmy is prirMrily dnven b 
the purchasing power of the people in bur society. When that drops 
of£ you see the whole, economy qrbp off. - _ . . 

If it is indeed true that we can expect to see wbrke^ pay decline, 
and I am even seeirig it for example in meatpacking, which does 
not face foreign competition. I am seeing significant cuts iri the pay 
for my thlbalethat work in meatpackirig plants. 

You could argue they were top hijLh.J^ut whether you argue that 
one way gr another, the factdf the matter is that thw^are not 
going to have the same purchasing power that they had m the 



So, added to the uhemj)lpymerit, it appears to me that you have 
some argument to be made that people are not going to have the 
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same purchasing power. If that is the case^ _theh_ is it iRllj'r^ 
to project a grdwth of GNP of somewhere between 2.5 and 4 per- 
cent, which is way higher than we have had in recent years? 

Etoes that^make^n&e? , 

Ms. hoBtE. I share your consternation exactly. 

Mr. BedeU-. Yp^ additiqn to that, burden 
is facied by individuals as compared to corporations so that also di- 
rhinishes their purch|wing^wer^ seenis to me^J 

Ms. LoBL^. You are exactly right. Economic consequences of^thfti 
hew technology may be seriously creating a wh^e group p^^^^ 
who are going to dependent on the Government, beyonld those 
who already aje^ in that unfortunate position; because their jotis 
are eliminated^di- are paying so little. 

Mr; BEDEtt. Well, I really appreciate your t^timbhy. I am going 
to have to run because jof a vote. 

Arc you Peggy- Canada? 

Ms. CANAi)_A. Yes; I am. 

Mr. Bedell. I have to £y>oiogize to you greatjy, but if it is ail 
right with you, I will go run and vote and come right back. I am 
really tl^^X anxious to hear you and I am sony that I am so inter- x 
ested in this issue that I ask too ihahy questions maybe, but I 
would appreciate^^^^ you would wait. 

Thank you: i wiirt <* back just as quickly as I can. 

LA brief rec^ wp takehj ^ 

Mr. Bedell. I owe you a very deep apology. 

"^TE^TIMONY OF PEGGY CANADA^ MANAGER OF TRAINING AND 
DEVELOPMENT. COX CABLE COMMUNICATIONS 

Ms^ Canada, ^ank vou. ' 

J really fe«l fbmewl^^^ represent a person ^ 

who happens to be coping with technblp^, as a professional who 
earns _her_ money tMt way. Our jwra a Jx)sitidn of haying 

to respond to the jnfluenc^ of high technology because of the cable 
industry,, so my_ perspective il_^mewhat differerit tiiaii ^me of the 
other witnesses who have^jcome from ^ analytical perspective. 
However, I am very pleased to haye_tlufl_^^ to speak on 

the impact of 4;echnology, on education^ and training. 

While I realize that this session i? geared, more towaj-cl the small 
busineiss owner^the technology impact is generic to sil compcoii^^ 
Regardless 6%sSe, high techhblo^ is changing the way companies 
do business. - . ^ 

To begin, I would like to give you my deiinitioh of high technolo- 
gy^ To me, high tecjmology is a ^knowledge-based industry as op- 
posed to a natural resource-based industiy. 

its products are ba^d on special knowledge transferred to serv- 
ices or goocfe. tike molecular action, high technology is in a cbh- 
stant state of _nlix._Its ^i^getual evolution and revolution has 
'sparked new-industries, mainly companies which repair, service, 
and supply the high techndlog^^ , 

This is a gold mine for mass einployrQeht opportunities. Today, 
my home city of Atj^^^ engaged in a campaign to 

become the Sough's Silicon Valley:, 
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Tbf^ base for t H ih effort is software, t^^ defense 
electronics, biology, and genetic science, energy and computerxsup- 
pdrted design and manufactunng companies. 

. MultimilTibns of dollars are being spent to build and hbusie "these 
firms. The biggest hurdle to this industry growth is a lack of 
trained workers. As ah aside, I beUeve there w article in the 
Post this^ morning that we lost a bidjbr a j:onsortium that went to 
Austin, Tex., as opposed tp_ Atlanta because^ as__we_ und^rskKKj _it^ of 
the schooling available Austin had a curriculum that was more rel- 
evajit to thejob bpport^^ that the^ wbuld have. \ 

In Atlanta alone,/there are approximately 158 new technological; 
cbmpanies that have sprout^ up that empli^^^ 
perhaps 135 employees. But in total, they nave opened up approxi- 
mately^ 33,000^ jbos in the last year and a half The cadre of trained 
workers begin with their education at the secondary level. In re- 
viewing the secondary school curriculum, I do not see courses re- 
flecting today's business trend .which is high tcchhdlbgy and the 
support services trades. - 

Today's ehvirohmeht is a high tech^ prbficieht skills, information 
processmg world. The skills needed to support this woj-ld are Jne- 
chahical, electricaU and data Jirocessihg.. Howeve^,. the. secondai^ 
schools are not providing^ the basic math and science skills to sup^ 
pb rt this eh vi ro hmeh t. P li r h igh school _drbp<)u t rate _bf_ 23 to 25 
percent is matched by an 8 percent dropout rate in Japan and a 2 
percent rate in Russia. ; 

Even those students fmishing^chool these days aren't such great 
shakes^ Only_ bne^third of Jhe_ NaUbn's 17,000 sch^ re- 
quire more than 1 year of math and science. And on top of that, up 
tb 20 percent bf our hij[h school students are functional illiteratea 
The upshot of that is that business has to deliver hbt bhly technical 
training but some pretty basic "little red schoolhouse" ^tuff as 
well. Interestingly enbugh, all bf the industrial trade publicatibhs 
tell us that robotics and smart machines are going to require chief 
maihtehahce technicians who will replace wre^tiches with coniputer 
terminals and troubleshooting j)rograms. Machine repair ^ple 
are gbihg to have tb develbp operation mbnitorihg and preve^ive 
maiatenance skills of an extremely high caliber. New. equipment 
will be_ designid tb work well ana Ibng, so dpwii equipment will 
really be down and will require heavy-dutyLm*oblem sblving^tb get 
it lip again. Products of new technbrbgies"ana new i>ictories will re- 
quire new and different maintenance and technical training. 
Where are the high school courses to begin this educational need? 
In industries' opinion, high schbbls should still offer and requir^^ 
the traditional skill course, ^nd certainly require more than 1 year 
bf math and science. Since hi^h_ schools, are nbt^^^^ this 
second and third level of skill supgort,^ it is industries who are pro- 
viding this training. By determinihg t^^^^^ Jchrols can estath 
lisk priorities for their programs. However, the name of the game 
is change,^ and the schwls m rMct quickly to the ever-^^^^^ 
changes technology imposes on business. Gnce the bccupatibhs have 
been selected for training, the next stej)" is to determine the content 
of the instrtictional program. A critical cbmpbneht is the bccupa- 
tibn^ skills needed for successful performance on the job, Howev^ 
er, occupational skills must be cbmbihed with basic skills. These 
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basic skills include reading, writing, mathematics, and verbal cpm- 
municatidns. As the j^^^ sttidents also 

need to be- aware that employees \yaht workers who have good : 
work habits, dress apprdpriately, aVdid waste, arrive ^at work on 
tirae. perform their duties conscientiously, and follow. instrucUpris. 

A valuable rnethdd fgr training people is apprenticeship. Appren- _ 
ticeship may be inaccurately perceived, by_some^t^^ 
model for teaching low-level skills and, therefore inappropriate as 
ah educatiorial program ^ , * 

These people are bypassing a model by which they could^ legiti- 
mately, prepare studeh fpr a. variety of dc^^^ requiring sd- 
'phisticated integration of industry and education. o 

A PRre ri ticjsh i p is an_ ed uca t idrial mdndfil-wMc^^ .o^'^l^^j 
training and^ related instructions. Many professions require the. in- 
tegratidri df educatidn and jdb training. In each prdfessidn, the pro-, ^ 
portions of theory and practice in traihin^are determined by the ' 
cdmplexity df the thedretical .foundation and the specific skills de- 
velopment needed. ^ ' __ 

Technology can constantly change these requjrements which 
must be evidenced in the training, Mos^tvoca 
educators agree that their goal is the integration of education with 
jobperfdrmance. ^ 

Man believe that adequate iob training can occur within school 
wbrkshops and labs,_Ji^^^^ their curriculum is behind the times, 
this attitude is unrealistic. 

_ Analysis of most inschddl pipETaJTis uncqve three major short- 
comings^ Both students and employers suffered from unrealistic ex- 
pectatiphs; studfe^ knowledge; students in- 
variably lacked workplace sophistication. , : 

Graduates df inschddl prdgrams went to their ^ployers assured 
that, if they did hot know it all, they knew most of it.EniglpyerSj 
dn the dthjyii^hand, expected the graduates to be knowledgeable and 
skillful and to be immediately prod_uctiv^_. , ^ 

Gaps in student knowledge and the' lack of workplace sophistica- 
tion dismayed their hew_emplc(ie|^._T^ lacked 
specific knowledge which the employer believed essential to compe- 
tent, pg-fplrmahce,_rh addiydnj_the hew employees ap^^^ 
portable in the work environment andMacked effective coping arid 
prdblem-sdlvihg skills for the first few mdnths of employment. 

6i*aduates of apprehticeship programs experienced few pf these 
prdblerns and, accdrding td their employers, were usually immedj- 
ately productive ernployees: A gopd example of a viable apprehtic^^ 
ship program is the dne at the Community Cojlege of Allegheny 
County, in Pittsburg^h, Pa: At CCAC, studehte are^^^ admitted into 
a formal apprenticeship; program until they have completed ID 
credits of introductory irischbdl studies in the preapprenticeship 
phase. ___ ^ 

Also, studerits are ridt admitted until they have secured full-time 
jobs in their chosen professioh. They are assisted in_ this, by pro- 
gram coordihatdrs whd wdrk with them and employers for place- 
ment, in this apprenticeship model, problems df unrealistjc expec- 
tatidns were eliminated. Employers were informed that they were • 
part of the education process arid were respbrisible for helpihg the 
student become a competent employee. * 
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. Tbe_ student approached the apprenticeship experience with the 
''understanding that 3 yeara of training remained. Apprentices wer^ 
placed pri escalating wage scales with full benefits and substantial 
financial incentives: 

Employers, khgwirig that apprentices were being trained to 
ass^yne full prqdftctivity within 3 years, bided their student/em- 
plbyees' progress carefully. In this setting, apprentices worked 
hard, aware that dismissal from their jobs would mean dismissal 
from their apprenticeship programs 

Apprentices graduated from the CCAC program after part-time 
studies of 4 years and full-time employment of 3 years with: an as- 
sociate degree, journeyman papers, 3 years of seniority, and place- 
ment high bri the wage scale. In cbhtrast, nonapiprenticed students 
complete the inschool program with: an associate degree, no jdUf- 
rieyman papers, no job experience, placement at an Gentry level 
salary substantially Jbelow ^that of a, journeyman, arid Urirealistic 
job expectatibhs. 

Rather than build and equip high techriolbgy labs, the school 
■works closely with industry to design programs that incorporate 
the apprenticeship concept. Iri house training cbriducted by cbrii pa- 
hies must also reflect the impact of technology on the way they do 
business. * 

There is a multiplicity- of training requirements that must he ac- 
cdrilplished: Preempldyriient^ prdgrariis, pfogi^ariis td Upgrade cur- 
rent employees, inservice programs to update 'employees with the 
latest tech ridldgy, remedial prdgra address perfdrmarice weak- 
► nesses. Whatever tte training; program level is, the purpose of the 
PrPS^am is to prepare employees td JJerfdr rri^ a single dperatjdri, to 
prepare them to grow in their jobs and to adapt to changes in their 
jdl* ; - 

After all, the basic operations remain the same; it is the ma- 
cbirtes, tddls, arid riiaterial^s that_wijl^ change^ WJ^^tber the train i^^ 
or education activity is conducted inhouse by industry or by an out- 
s id e^ ed u ca t idrial i ri s t i t U tidri ^_ an aria lys is df t h e Jdcc upa t idri for wh i ch 
i:he^activity is being planned is essential. A partnership between in- 
dustry arid edUcatidri is riot drily desirable but esseritial. If drie per- 
son's reality is not to be another person's fantasy, this partnership 
will ijisU^re the vaH^^ dccU pat idrial arialysis arid resUltarit edu- 
cation programTfiingI 

In cdriclusidrij bigH techjidldgy deriiarids rapid cha^^ 
as well as business must be able to react in a timely manner. The 
Gra df the 5-year strategic plan is gone, j ~ ~ _ 

Companies can strive for long-term direction but the day-to-day::_ 
dperatirig jeality is that df 1 year. Iri this highly vdlatile erivirdri- 
aient, change is constant. » 

Our 's ch ddjs rii Us t al so add pt this attitude . Th ey can rid t ta ke ltd 
3 years to produce a change in their curriculum. They mus^ imple- 
merit a^structurS that is respdrisive arid flexible td tdday's trairiirig 
^eeds of business antf industry. 

JUst as techridldgy deriiarids cdriipariies charige the way they dd 
business, technology also demahdsy^hat schools change the way 
they structure their curriculum. IriTisteriing td the testimdny this 
morning, I have to indicate that at Cox Cable, we are in a mode of 
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traihihg approximately 3^000 to 4,000 employees in a change in the 
way^ they do business in^ all of our cable offices; 

We are taking them from a manual system to a compu^^ system 
that ia, termed on-line^ that inputs all information to Atlanta, 
which is pur_cdrporate headquarters. We process that information 
and give them immediate response. This has helped in capturing a 
lot of pur receivables in billing. In going about and developing that 
training program and then actually implementing it, we are hot 
losing any employees. _ _ - 

In fact; we are adding onto the payroll of each cable office by _a 
minimum of 3 to 5 and sometimes up to 10 employees because^of 
the computerization ahd the fact that we can get more pr«iuctivity 
with more people that way. * 

We have not found that management Js taking on more of the 
employees' responsibilities; if anything, management is decreasing 
^?fiLUse_they^_nbw have^ as tcRSls father than having to be 

hauds-on, eyebaltto-eyeball type of supervision. ^ 
__We have found certainly tnat payroll has ^not decreased. If any- 
thing, based upon the skills that we have trained our employees in, 
the demand for a higher hourly wagi has increased^ ^ 

i hav6 to say that I am at CKlds with some ofjthe J^stimony 
has been presented this morning from our own experience from 
one_ company. _ ^ 

Mr. Bedell. We certainly^ppreciate that i think that is one of 
the problems this commjtt^ fac^ the djffe pf opinions. If 
the hearing in thepast few days impressed me with one thing, it is 
that so much of what we are_©^igg pri_ is opinions father than facts, 
like the Bureau of tabor Statistics, for example. _ 

Wheth^Jror nbt^thefe afe_ going to be more or less i^retari^ 
really mostly depend on their opinions when you get right jlown to 
the refJity. Unless I misunderatand what^ is happening, most rfj 
consultants and futurists accept those as facts, which could calise 
serious tfdubles lf they are wrong. ' ' 

Ms. Ganada. In my bpihioiii^ they are wrong. I dwiled a small 
company that empj^oyed^ P^pl?^ ^ management cohd|iltant. I 
had two word-processing empl^ees._ 

In my company alone, you can't find a tjqjewriter. It is all. word 
processings, __ ^_ _ _ . 

Mr. BeoSll^ So you believe the prdpc«al that typists are gpm^tp 
W pnAPf the_18 mpst^^^^ growing professions in terms of needs 
of people is pretty questionable, I take it? . .. 

Ms. Canada. Yes. . 

Mr. Bedell. We also had some t^timohir to in that because 
of the fact that there are so many people lobSng for the few xohs 
that are avmlable that to solve duf unemploy- 
ment problem by simply retraining people. 

I thihk as you look at_ that testimony, however, it does not pEur- 
ticularly conflict with what you are sajong. I do not think that_ wit 

meant fe imply that there was not a need^ tram p^ 
the new jobs that are going to be dem£mded. _Indeedi^e _s^^ give 
them spme practickl tf aining as well, would be my pnpr^ion. 

i take it that you feel veiy strongly that the ^pe of practical 
tf aining that you are giving is imperative in the new times that we 
have. Is that correct? 



ERIC 



219 



Ms. Canada: Yes; I think reality is working- with employees, 
not only from my own ste^^ of trainers who also have to adapt to 
change as I do, but also what ohe would term hourJy employees, 
YdU can go in with aU of the n^^^^^^ cream and cherri^^^ 

talk to these'people and say you are wing to change from writing 
out work orders to inputting them a CRT, arid we are here to 
train you. 

We try. to do th^t with the best iviori^ psychdldgy that we 
c^ari employ in the training pr but bbttbm line . is, you are 
going to have to change the way you do your job or you are riot 
gbingLtb_have_th_e ibb. 

in fact, all of the employees that I have worked with in the cable . 
offices that we ha^e dealt^ wit^^^^ be^h for_ the mpst_part very ~ 
receptive to the bhange and even though a little bit frightened at 
first, have cdriie td erydy the riSw^way df gdirig about their day-t(> 
day activity. . . ' > , 

I have found that we have ridt Idst eriipldyees at all because of 
this concern that our company has fm: not displacing employees 
just because automation and techridlogy has created a differerit ap- 
proach to the way they do ' their day-to-day activities, but it does 
require that they be humanly flex. ble. 

__Alsp3 on the cither, hand,^ new busihesses startihg up 

that are creating a whole wealth of new jobs out there. They re- 
quire different ski Usj.bu a person with two arms 
and a mouth to perform those skills. _ 
_ Sp you have to cdriie at it from two diffe^r 

really see where it is displacing people other than changing, the 
way they^d busiriess. 

Mr. Bedeix. In your work where you have been graining people, 
have you had ^ny experierice in tf airiirig people such as steelwdrk- 
ers or automobile factory workers? The argument that corned forth 
is it is going to be very difficult for those lypes of individuals to 
adjust intp the new types o^ be available for them 
whicl^ you would assume would be much lower pay jobs and quite 
different types of slajl reciuireriients^ - '__ 

Ms. Canada, i haven't had any pereonai experience in training 
steel or . automobile pedgle. I have wdrked _with trainers, General 
Motors and Ford and Chrysler^ who are in that position. 

Mr. Bedell. I'm sdrry, Mr, Ray. Ydu^dd apparently rieed to get to 
another appbintment.- 1 would go ahead and yield, to you. 
- Mr. Mr. "Chairman^. I apologize^ Ms. ^Canada is from my own 
State of Greprgia, I was gpihg to inifrpduce her and I ^pt caught pn 
the floor over there as we da jnany times and^ it seems like this 
mdrmng iias_been a Very_ difficult jDhe thahk^^pu for 

coming. Injreading your testimony and_hearing you, you are enthu- 
siastic and recep^ to techridld|y in ftitura and it spurids en- 
couraging to me that you seem to be reaching out and feel that this 
is indeed ari excitirig time that we are iri. Am I readirig that right?' 

Ms. Canada. That's absolutely right. 

Mr. Ray. I am from the central area of Georgia where we have 
had a great amount of mihpHty_ labor through the yeare i_n yanpus 
types of menial-type jobs, farms and so forth, and this technolo^ , 
has cpme alph^ the new: fa™ and the hew riiechariizid 

equipment at some of the plants. ^ 
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In textiles, for instance, it has thrust a great number of people 
onto the markets with really nowhere to go. So I think we dp have 
a tremeMous_ challenge here with us, Mr; Chairman, as we cope 
with a whole segment of society. . _r ' _ _ _^ 

I don't_ want jjrbjress to slow down one bit; ! think we ve got to 
have this, i think we are going to be mbying forward in that area. 
But I do believe that we are going to have to gear up our vocation- 
al/technical schools in certain areas to start really cpncentrating 
and_ coping more so than we are doing right now in sQpie of these 
particular areas:* : 

During tHe last year, 1982, during my campaign, i talked to 
many educators who were greatly concerned that high -school grad- 
uates now reachirijg college age have no knowledge of the sciences 
of math and physics, and that they are going through _th_ese_schoqls 
getting degrees that are just not marketable on the open market. 

There again I guess I am : testifying before the committee ^he^^^ 
but I believe that educators themselves are going to have to come 
to the rescue of some of these younger people who are hb\v cbmirtg 
intb the labor marMts with rib skills. - _ - - 

One thing that disturbed me last year was that five PhJD_s_ were 
going thrbugh the -retraining process in the vocational/technical 
schools because they had been on the market for 15 riibriths arid 
they were not able to market their degrees, _ _ _ 

At Robbins Air Force Base in our district, there were huridj-eds 
of avionics alrid e]ectrbriics-type jobs arid they were searching all 
over the United States hunting these people. 

So I, tob, Ibbk forward with exciten^ the future but am 

greatly concerned right now with our work here bri this committee 
on how we are ^ging to approach a look at these people who are 
going to be caught .in the short run. 

Thank ypuj Mr: Chair^ - • 

. Mr. Bedell: Thank you very much, Mr. Ray. ■ 

One bther thing ybu meritioried that I wanted to question you a 
little about. You indicated in your opinion that we are actually 
seeing a decrease iri^J^ess ybU would call it. white collar Jobs or 
management jobs. This was also pointed but by _brie__oT bur wit- 
nesses yesterday iri_ terriis of fewer layers of management^ because 
automation had made this^ information mbre readily availam 
higher managemerit people without the necessity of having people 
to transmit such information. Apparently ybu cbricur iri that. Is 
thatr right? - 

Ms. Canada: Yes: i think that again the joUdescripltibri^ 
ing and ybu are brarichirig off with a lot of what was termed first 
level supervisory even to some of the Ibvver level rifiiddle rilariage- 

ment. __ ♦ _ _:_,_ ^ , 

their job function has changed to a certain _exterit wh^^^^ 
used tb have say^fwe em a supervisor and then a man- 
ager over the supervisor, et cetera. . , , .. . « 

We do not have that anymore because the reporting capability ot 
the aatoteation, whetfier it is via computers ^r word prdce^^^^^ 
has takeri_the place of having a person report back to you on a 
daily basis on the productivity of the eriiplbyees becape it is right 
there iri figures. 
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1?*^!^®^?^^ ^^^^ J^^f^^P^^^ another _prbWem _or challenge for 
training in that we haVe got to edacate our nianagement on how to 
use all of these feports coming in and tb_ best utilize the workers 
that we have for the productivity that we are looking for, 
Mr. Bedell. Da you have a question} Mr. Fithiah? 
Mr. FiTHiAN. I have just two to round out the record, Ms. 
Canada: One, some of the literature would indicate that the march 
of high tech into the work place tends to polarize the kinds of skilfs 
that are ^ required in a given inidustiy^ that is percent of 

the jobs in the process will be very exciting — engineera, computers, 
msfn^g^ment, people like yourself and so on. At the sanie tinie it 
substantially reduces the skills required for the rest of the workers 
in that -high tech industry. Those workers end upl doing ehtiy level, 
assembly type functions and so on. is thqj^perapective, that' I am 
beginning to pick up from sbmej cbriMBCtin you view? 

Ms. CaSada. I don't know if it is correct or not^ but from my ex- 
perience it is nctt correct. 

Mr. FiTHiAN. It is not. The second question is: One of the policy 
issifes being talked about around h^e^npw is that in order to cope 
with this rampant training and retraining which high, tech 4and the 
rapid change in the work pla^^ a jystem gught to be initi- 

ated whereby workers would have at .their disposal a training 
voucher plan. They and_mfim intp this over the 

years until a certain amount had been built up. If they are 
turally displaced, they would draw bh _that in -th e way jfereyou 
would draw on ah IRA. Some are calling them tH&-iR3?work ac- 
counts, for traim^^ bf hew skills. 
What would you think of that particular proposal? 

Ms. Cai»iada. Well, from a company jwint of viewj the cbihpahy is 
very concerned about the displacement ^f^ workers, I find that an 
hourly worker mbret^f^^ _thah_ hot _ dros. not _ think about the 
future. So*it wo!^Jd be very hard to convince that peraon to take a 
certain pe jrceri tage bf Jiis paycheck and_ Ju t_ it_ into this pool ^.for 
future education that may or may not materialize bas^ upon what 
may or may not be doing, because there^ js a basic_ feeling bf securi- 



ty that the empIbyerSviHi^e-care of me and give me the trairiing 

•^ecessary to do the _^ __ { 

I think it would certainly warrant more investigation- but I 



would hbld my judgprnent bri that uhtiL I saw _ibme_ more data^ to 
prove out that this would be really workable or not, just another 
idea that was come up with, because training is going to l>e ongo- 
ipg. - 

Eve n When you tak§ a cbnstrUctibii iridustiy, the krioWledge that 
the workers have to have in being able to work either in remodel-, 
ing^our new building because new eqiiig^^ put 

Even if you take a look at the hea^ duty equipnient, just in run- 
ning that heavy duty equipmont, is changing l>lcaiise it is becbm- 
ihg more computerized and yo^ can't reSUy wait untH you buHd up 
a pot or until you determine that nbw is the tijne to gb and send 
this person to school after they hcive been building up into this pool 
for 5 or 3 year^, because by then it has all changed. 
_ If there is one point that I want to leave ih the t^timbny is that 
it was wonderful to be able to deliberate and gathef all the facts 
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and go th.ruugh the basic, decision making steps that we used to do 
traditionally in business, but y^b^^^^ 

You don't want to be impulsive; but you cannot allow yourself to 
l&g behind making the decisiphs necepa]^ 

are viable and that you are current and that you are competitive,, 
even in a small cbjripahy. * 

My husband is a general contractor a^d i talked him i^to getting 
a word-^rbeessor ^nEnjersorial computer, because it saves so much 
time and Hfe^ Was vpry reluctant to do that. 

He is just a one-persbh owner that subcontracts, eyeiSthing^ qutj 
but he_ needed to do it to make more money and that is what the 
name of the game is for U3 anyway, is to make more money. 

Mr. Bedell, i_thirik that last comment is one of the main puzzles 
that we face and that question is: How fast is change going to take 
place during the_ next 10 yeara 

Mr. Etzioni said; for example^ that there would be less than 1 
percent qhange in the makeup 

here to argue that; but i think there is some evidence to indicatS 
that, we are going to see chahgf in_the next 10 years much more 
rapidly than we have seen in the past. I take it that is your opin- 
ion? : _ ^ , ■ ; 

Ms. Canada. It is my opinion, it is^also my experience, just relat- 
ing to you our yearly budgetary traditional practices that We go 
through. : _ 

We are on a fiscal year and we will beading into bur biid 
process tp be cqnsi^^^^ to go into 1984; so naturally 
we-have to make some assumptions. 

But We Jiave learned in our Cdmpany that visually from experi- 
ence we will project our figures and then based upon w_hat_hapi)e^^ ' 
to be happehing to us at that particular time, any relationship be- 
tween the figures that we budgeted and the ^tual expencUtures 
that we are going through for the year that we budgeted are total- 
ly apart. _ _ 

Mr. Bedell. That _wpuld_ be mbi-e so tcNiay than you think it 
would have been 5 years ago? . 

Ms. Canada. Absolutely^ _Five_ years ago you. really could do a 
3- to a 5-year plan and yon could really be methodical in plotting but - 
your direction. That does not meas^-^^ii^ We are still not accounta= 
ble for coming in within the dollar figures, but it means that I 
have got to make decisions in man 

before I would not have had the leeway in another industry to do ' 

that * . ^ ;^ . 

'I am' actually robbing from Peter_to pay Pat^ so that I come 
down bottom line with my budget. But Jt hM_ rib re^^^ 
What I ttynight my direction for my Qenter was going to be. We 
coined a phrase £^d that is a fact that riiy departriierit turns on a 

dime^ * _ _ 

' [Ms. Canada's prepared statement follows:] 

Prepared ^xtement ftp Peggy Canada^ Manage op^I^ and DEVEix>PMENt, 
Cox Cable Communications * 

I am very pleased to have this opportunity_to_speak_Qn_ the impart 
oh education arid tfairiirig: While 1 realize that this session is geared toward the 
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-small businesB j»wher, the techfiold^ impact is generic to all companies: Regardless 
df^ize, high4ecfinoldgy is changing the wl^ cpmpani^ do busing: 

To ^egih, I would life to give ybii my demiiiidh df higti techhdl<^. High technolo- 
gy is a khcmledge^bafied industiy, as opposed to a natural r^urce-bafed industry. 
Its products are based on specicU knowledge transferred ia services or j^bods^Lilce 
molecular action, high technology is ih^a constant^ st§te of fliui. Its perpetual evolii- 
tion and revolution Km 8j)arked^ which repair, 
sendee jmd supply the are/M. This is a goldmine for ma^^ 
meat opportumties. /tpdayj myhome city of Atlanta is actively engaged, in a cam- 
pai^Jo_bec(me_tiie.Sp_utiis Siiic^^ ySl^.'^l^ieJjase fo this effort is sgftwarei 
tclecQmiQunicstioDfi, _defense jdectronij^ biolQgy.^nd _genetic' sconce, .energy and 
computer supporied design, juid manufacturing <H)mpames^_Mv ItL millions of.dollars 
are being spent to build and house these firms. The biggest hurdle to this^ industry 
growth is a lack of trained workers. _ 

The cadre of trained workers be^n with, their education at thejoecondap^JeveL Lo 
reviewing the secondary school curriculamf l^do not see coursea reflecting today's 
business trend which is high technoI(^ and the support services trades. T(>day's en_- 
virdhmeht is a high tech proficient sldlls, information proc^ing world: Hie skills 
hee<ted to support this wdrld are1nechanicaI,^electnciQ, and data processing: Howev 
er, thesecdhdary schools are hdt providing the basic math and science skills to sup- 
port- this eh virdnuieht. _ . 8 _ 

Our high school dropout Tate df 23 to 25 percent is matched by ah 8 percent drop- 
out rate in Japan and a 2 TOrceht rate in Russia. Even those students Hhishihg 
school these days^ aren'tisilcn great shakes. Only one-third df the Natidh's 47,000 
school districts require mbrejthan 1 year oT math and science. And on- top df that, 
up to 20 percent of bur lugh school students, are fuhctidhal ^literates. The upshot is 
t&t busine^ has to del^^^ only technical training but some pretty basic "littl^ 
red achpolhouse stuff' as well. 

Jjitexestin^iy enqughLfidl P indurtrial trade puW^ t^lLvis ^^a^ JPl^iics 
and^smaii m_aj:hin^ are_gping_^^ Shief mainte^^ who will 
replace jkymni:hM_with_ computer torminals and trpuble«hpptiiig^ jpr^^ Machine 
repair, people, are. goins to have to develop operation monitoring and preyentiye 
maintenance akills^ of arf extrOTely hijgEh caiiber I^^^ 
work well and_loiig,_Bo *'down4*--equipment_will reaUyJ»_down and_wjyu 
heavy-duty problem solving to_^et it up'l again^ ProductaLof jiew.tecj^^ 
new ifactories will require new and different. maihtenan_ce_and techmcal ^training: 
where are the high school courses to bsxin this ^ucationaLneed?. In^industri^opin- 
ion, high schools should still offer amPr&jaire the tra4itional skill courses— ^and re- 
quire more than one year of math and science. 

Since high schools are not producing this second suid third level qT skill support— 
it's industries whd are providing this training; if indostfy has the time and re- 
sources to^do so. ^ V ' 

Vo^atidnal schddLs are hdt exempt from this responsibilityAeither^ One would tend 
to think th^t vc^tidhal^schddls wduld be an ideal avenue for sm^l bt^inesLto re- 
cruit s^led persdhhel. Since nnahcial resdurcefl are limited for training employees^ 
what better empldyrxieht agency is there tliaii vdcatidnal schddls: But the schools 
have hdt j:hahg»d their cumculum to 1^ 

The trend toward growth in busing £md iho^astry training has been noted by 
publie educatbrs^and attempts have been made td^ speculate dh the implicQtidtis df 
the-trend for the future ofpublic education. NuSherdiis efforts are uhderwiaiy to irhr 
prd^e the connection between school and wbrk^ _ _ _ _ _- 

Existing Job bpportunities and fulure emplbyee he^te^rpvide^the^baMio^ select^ 
ing occupations for which j^ublic vocatibhal pr^rama need lb be bffered. Sources df 
Local emplpyment data are: business and industries, State employment cbmmissibn, 
Slate _ occupatipnaL irtformatipn coordinating cbmExiittees, chambers ofjcommeree, 
etc^aften identi^ng the pccupatioM in w the 
next_ci)nsi_deration_is_ whether the.oocupations require pi^mplbjrmeht training. By 
determining thi8,^ublic schooLcan wtablish pdprities for their prpgrama. However^ 
the JiamejD£tbe^ame_iajdtisnge,^and sc^^^ must react 'quickly to the ever occur- 
ring changes, teclinology imposes on business. _ i ^ ^ 

Once the occupations have Jbeeii. selected for training, The, next s^^^ is to deter- 
mine the content of the instructional prc^am^ A j:ritical coinppnent^ 
tidnal skilte-needed' for successful performance _QQ.lhe joi?._Howeven pccupatio 
skills must be combined with basic skills. These bask skills include reading, writing, 
mathematics, and verbal communications. ^ ■> 
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Ah tiif i)ceu|)iiliumii 8k ii Is are developed, HludenU ako noed to^fe^ 
p 1 oy £»0H w a rU . wo. r ke r H w ho !i a v.e xni w g rk hixbi t«i d_res8 . ap p rop.r i a t e 1 y , ay o id was te , 
arrive at work on tiriie, perforra theLr.dutit'H conscLentiously and foLlow instructions. 

A valuable method for training people is apprenticeship, Apprentice^^^ 
' inuccuralely ptTceiv ed by_ aoinv. io jnea_n a trai n Lng niPael J!or_ teachi n^ lOvy-ie yel 
8k i I U a nd ^ th_e refo r&, i rm pp ri)pria_t5 as o n ed uca t i^n.al. progra m. m pdel ^.These peopje 
are bypassing a modfl b^_which_th_ey couid_i.eKiliniate jy prepare students for a_ vari- 
ety of occupations ret|.ULrjn_|l sopbisticated intCKratipn of industry and. education, Ap: 
prejiticesKip is aR ediicational mod.eL W_hJch__i_nyolvQS pn-th training and_re!_ated 
mHtructioas,_Muny prDfessionsxequire tht^integr.a^^ 

In euchi p ro Cession, t be _ pro po r tion s _of_ t heory and p ract ice in t ra i n lng a re det e r- 
mined by the.compJexitv of the. th_eo.re_tical_ foun.datipji and the spec skills devel- 
opment .needed. Techn_olo^ can constantly. chan^t*. these requirements, whic^^^ 
he evidenced-Jn the .trainings .Most. vocationai. and J.echni educators agree that 
their goal _is the intej^ration. Qf educat_ion'^vith jLob^^^ 

JMany .b.elie_ve__tjiiit_a_dequate job irMning can .occur within school workshops an<4 
labs.. Just^s_thidr.curric_ul_um is behind the timeSi t^^^^ is unrealistic. Analy- 

sis, of nvojit JDjiSchooL pjrograms uncovered H mtupr .shprtcpmi ngs; 

Bpt b.stijde.n ts_ a n d _e m ploye rs suf fe red _f rom " n rea 1 is tic ex pectat io ns. 

Students often toked essentiaL kno. ^ .. ' 

Stjidents invariabjy. lacked woxkp^^ . ... 

_ _G radu at es of i n-sch ooL progra ms . we n t _tp__ t h e jr e m pj py e rs ass u red that, if t h ey did 
not _'k now i t a 1 j ' t hey * kne w m ost _ p f it', Em pl.py e rs,_.pn ^ the pt he r hand , .expected t he 
graduates. to_bL'_ kriowiedgeab je and sk illfu j and _tp be im niediate jy prpducti ve. Gaps 
in student k.n.pwiedge and- the lack pf wprkpiace spph istica tbeir new 

emaioye rs._Too pi'ten-^ graduates. la_cked specific knowledge wh ich the emplpyer be- 
lieved, esse n-tialtp cpmpe_tent.perfprm.an.ee, In. additipn, the new emplpyees appealed 
uncomfortable mihe,wpr_k_ en yirpn^ effective cpping and prpblem- 
sol vi ng sjd j i_s for. the first few m.PJiths pf em pjpymen t. 

Gj*a_du_at ea oi_ a^re n ticesh i p_p rp^ra m.s ex per ie need few pf t h ese prpb) ems and, ac- 
cpr.d ing^ tp t Keir_e.m p.l py e.rs., .W er.e . .us uaj ly im niediate ly product i y e em pipy ees . 

_A _gQod. e x a mjil e_pf .a_ y i a_b j e a ppr e n t ices h i p^ p r pgra m is t h e p n e a t t h e Cp m m u n i ty ^ 
Caijege i)f ^1 leghejiy Cpu n t_y^ in PLttsburgh, Pa, At CC AC, students are hpt ad m itted 
into. B.forrnaL apprenticeship, prpgr^ .u^ntij they haye cpmpleted 10 credits of intro- 
ductory . in-sch oqI _ st u.d.ies i n _ the pre ap.pre nt icesh i p phase. _ A Isp, st u de nts are nbt ad^ 
m itted _u nt i L _t hey ha ye secu red fu j j-t i m e ipbs_ in their c hpsen prpfessjp n , They are 
assi_sti_d_in this by prpgram coordinators who work with them and employers for 

placement; y . - . . 

_ I n th is ^ ppren ticeshj p m ode 1 , probl em s P f u n real ist ic expectat jpns we re elj m i hat- 
ed.. E mpipye.rs were in fp r m ed jj; ha t t h ey we re pa rt pf t h e ed ucat i pnal pro cgs a an d 
we re_re.sponsi_bie fG_r_hei pin^.the student becpme a cpnipeten t emplpyee. The student ^ 
apprpached the apprent iceship experience with the understanding that th years 
pf training remained. Apprentices were placed pn escalating ^age scales with full 
benefits and .substantial financial incentives. EmplGyers, knowing that apprentices 
were being trained to assume full productivity within three years, guided their stu- 
dent/employees' progress carefully. In this setting, apprentices worked hard, aware 
that dismissal from their jobs would mean dismissal from their apprenticeship pro- 
grams. - J . 

Apprentices graduate from the CC AC program after part-titpe studies of 4 yea re 
antLmll-time employment of 3 years witH? (1) an ^assbciate degree, (2) journeyman 
papers, f.'^) .'^ years of seniority, and W placement high oh the wage^cale: 

In contrast, ribnapprehticed students complete the ih-school program with: HI an 
associate degree, W rib iburrieyrnari papers, (3) no job experience, (4) piacementJit 
an eritry level salary substantially bfelbw that* of a jparneymen, and (5) unrealistic 
jbb^expectibris. - — 

Rather than build and equip high technology labs, Jthej5choQl _wi)rks_clos€ly with 
iridustry tb design prbgrams that Incorporate the Jippenticeship concept. 

Ih-hbuse training c^ducted by companies jmiist also jreJlect JiieJmpact of technp^^^ 
bgy bh the way they dp business; There. isL a jmillipLicitX-of training req^uirements 
that must be accomplished; Pre-emplovniBnUirPgrams. progr^ams tP upgrade cu 
' employees, in-seHrice programs tQ_update emplpyees with the latest technplpgy, re- 
medial programs to address .perJornriance weaknesses. 

Whatever the training_pri)gram lev_eLiSi the_purppse of the prpgram is 
emplpyees tp perJbj-ni a^jngle_pperat_ipn; tp prepare, them tp jgrpw in; their and 
to adapt JtO- changes in. their job- Af te r al 1 , >he basic pperat ipns rem ai n th e sam e ; i t 's 
the machines* J:oo_ls_an_d jnaterials that char ge. Whether ihe^ tram mg pr ed ucat ipn 
activity is cpnducted m-hpuse by industry rr by an putside educatipnal institutipn. 
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ah ahaly«iB of thb dccupatibh for which the activity is ^ihg planned is esMhtial A 
parthenBhip between industry and education Jb hot only desirable but ^sential If 
one persoh's reality is hot to be another persoh's fantasy^^ this partnership will 
ihsu re the y al Idi tjr of ^cu patiohal ana lysis a nd resu I tan t ed uca t ional program injg. 

J]^ concl usibn, h igh tech nolqgy deinands ra^id cha nge._ Eklucatipn as well as busi- 
ness m ust be able Jo react Jn a time ly ma nne r. The _ era_ of the 5 year strategic^lan 
18 gone, j^mpanies can strive for_long_ terro. dire^on bMt_the _dayitg-day_ o_perjitin£j 
real ity is that of o ne_ yea r^ In_ th is h igh ly vol^ti Le Jinyirjmme nt_change_i8 .constant 
Our schools must also odopt this.attilude. Thevmnnot take 1 to.Syejirs tQ4)roduce 
a change_in their curriculum. They _m ust Jmptement a structure that is reaponsive 
and flexible to today's training needs of business end industry. Just as technology 
demands companies change the way they doi)QsineS8, technology also demands that 
schools change the way they structure their curriculum: 

Mr. Bedeix, Thank you very much for you testirhbhy. We appre- 
ciate itvery much. 
Ms. Canada. Thank you, 

Mr^ Bedell. We appreciate the fact that jt has been so late arid I 
apologize to you for the lateness of the hour; 
Mg^ Canada. Thank ybu. 
Mr. Bedell. Thank you: 
The hMrJn^ will be adjou^ 

[Whereupon, at 12:46 p:ra:,J:he subcommittee adjourned, to recon- 
vene subject to call of the Chair.] 
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Appendix A.— QuBstidNs to and Rkbponsks From WEanNOHOosi Eucctric Corp. 

'Suesyioh. How rapidlyjdo you see the market for hmnerically cbhtrdlled machine 
expanding^ Project for iw_ the 1980*8. Estimate the ISWs. , 

. Answer^ The U.S. market for numerically controlled^ macju cbh- 
aUiivt.dpllar8,_Jia8 Jjeen flat for the past 6 or ? years. However, the cost of aach nu- 
medcal Jiontrol hflS_l»en_declining wW i«n»ntage pf macl^^ s^PP^ 
with- numerical controJaJias been increMln^.: presently, o^^ 15 j)ercent of the ma- 
chine took nianufactured in ihe tJ.S^have numerical controls aflsociated with them. 
This percentage wilLcojntinue to incroBse.. ^ _ . _ 

Westinghoose specializes in_ numerically, controlled machineB for the aerospace in- 
dustry. In this industry, the percentage of machines requiring numerical control is 
much higher • , - 

QueiUoru Wiat industries are the most likely users of robots, numerically con- 
trolled machines, etc.? ' ;-j - 

Answer. Currently, the Ueavist usage of robots occur inLtheiaetsLworkingLindiuh 
try, pari;icularly in the automotive se^ent. While wilLjiontinue to_8ee_ wide- 
spread iise in Bt- variety of metalworlung applications, in the ISBO's we wUJ.see 
robK)t8 used in a»ii^ahuractuHng, from light electronic to heavy industrial, workmg 
in assembly and ihaterial^handUhg prdc€«ww, etc. Labor costs in ^1 m^or industn» 
will allow ecbhbmic benefits when more than one worker can be replaced by a robot 

In the first half of the 1980*s, the aerbepaoe arid defense industri^ will be the 
most significant hew usera of rol)oti<» * \ 

QueatiorL What are the fu_n<rtiphal Ijihitatioivs b Of other automation with 

which you a_re_familiar? Please addr^ the physical limitatibhs. , , 

.Answer. Funrtipnaj limi^^^^ be categorized in three interrelated ways: 
physlcaj, economi(»Land t€^hnblciji(»l^ _ i . 

Actjial^hysical Jim itations_ for robots come into play when the bWectto be ^manip- 
ulated weigha jnorejhah ixOOO^unds or is lon^r than 10 frot lTiese^ limitations 
are 8eLby _econojmica,_not_by: technolpgical^^^^^^^^^ too few applica- 
tions with these requirements tpwarrantde^^^ _ . , 

SimilarJy.precisionjnanipulators— robotsjwhich^^^^ 
peatably to plus or minus .001 of_an jnch— are becpmii^^ plo"^ cbinin^n^ 
tting economically -Unless tJieir production_volume merits the develbpmeht costs. 
Most robots still ar* not very .accurate. (The significance of a<xura<^ rolxrts is 
that an accurate robot can^^rogramnied. off-line at a CAD system wMe an inac- 
curate robot must be programmed on the factory floor, using the robot arm to 
create the pr<^am.) , „ _ 

The true technological ILmitationaare intelligence/sei^ 
turing tasks call for judgment DJn_the_part_oLO>ejyorker. (^ 
capable of analyzing cojnplex_siluationsiknd_makingd^ That is the main bar- 
rier to implementing roboUt syatema to replace workers. 

The degrees of economic iir technicalTisk alsp are luniting factors. An economic 
risk, or detriment, to investmenlLinjrobota is jthe doUar magnitude of an autoraatp 
irig' project: Current costs discoucige.all but multiple sWft, cap^ 
tries (15 percent to 17 percent of the potential market) from investing readily in ro- 

^^^TWe t«:hnical risks involved in Automatiig^l dMiniah as rpfct fuhctibni^d 
applicatrons become more sophisticated.JEBCtoixautptnatip_n tradeK>ffbe- 
tweeri application engineering, tooling,^ fixturing aad general pui^ow dey^^ 
eritly, most robot installations function with the JissiBtance of large a^^ 
plication engineering, tooling and fixturing.Jto_the future, as senrora.^ccme more 
cbmmbhplace witp robots, internal vision and toctile sensing will enable robots to 

' (227) 
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bperate with redu^ newjiior initia! investment in appli(»tidh engineering iind ex- 
pensive t<»hng and fixturing^ ^ ^ B«iuox 

ranei^on of roboti«^ us. What is not In the lab 
but dfLfinLteJy oiLthe_way?The ^'8m ^ 
_ l^bot development will continucL^ evolutional^, not revolution^ Today's 
robot uiechanBms wrtlltecoiisidered crude and r^^^ as deveLoimenisJnthe 

areas^of BenBore^(2--3 years) aiid mobUity(4-5 yeara) evolve. Each ofthese technoUwi- 
MU^advances will open new opportunities to replace workers who are doing routoe 

_ tomplw: The robb^ cdntrol will be able to handle^ultipleBrms simoltaneouslv 
Enough compute^ will be ayailable to.gllow jnidimentary fonxiB of artificii 

intelligence to operate as^part of the robot, and Jhe robot will have commuiiicatidh 
lin^^ to other of th^^^ lead iii the development of 

mobile robots, with vision wtems thatcan ^tect obstacles; 

In the ruture, we_must also concentrate on driving the cdet of robots down bv in- 
creased yolume, th^ markets and through increased t^hno- 

logi<»l sophistication and mnovative design that will decrease the risk of,investr 
ment. 
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Issues . There is no doubt .that computers and computer-based 
automation will have far-reaching effects on the o;s; ecbribmy 
aod society .^^There is :a broad range of views in the scholarly 
1 iterature^and popular_press about the nature and extent of 
these effect Government policies, however, should arid cari 
be_ based not on opinion, but^ so far as possible, bri concrete, 
detailed analysis of the probable impacts of the imperidirig 
technical_changesV_Qoly_ action based oh such anticipation 
will.be able.to reduce the individual and social costs that 
belated adjustments to unanticipated structural shifts will 
entail. 

Methodology . This study Incefporates a large body of quanti- 
tative information from diverse, especially techriicai, s^Sti^rce? 
into a-n input-output model of the 0;Si^ ecbriomy to draw a cpm- 
preh€^nsive and thternally cons isteht picture of the progressive 
introduction of computers and of various forms of cV'^Jter- 
based automation intO_89 individual iridustries comj^sing 
the en tT re economy; It spells but iri great detail the probable 
effects of these technological chariges on outputs and inputs 
of all goods and services arid iri particular orithe demand for 
labor services describe'd iri* terms of 53 different Occupations. 
These projections are based bri four alternative scenarios 
about future techriblbgical charige. 

A fully iritegrated, dynamic input-output model , ^eyeloped_^ 
for this study, provides the analytical framework for capturing 
not only the direct but also the indirect effects of.all these 

c ha ri ge s • Iri part i cu 1 a r i t t a k es into a c cou n _t t he e f f e c t s of 

t e c h rib 1 6g i c a 1 c ha nge bri t he i n ye s t me n t regu i reme n t s of a 1 1 _ t h e 
differerit sectors and the corresponding changes in the outputs 
of capital goods producing iitdastries, ^ 

Fi ridings . The intensive use of autpmation_oyer_the_next 
twenty years will make it ppssible to conse rye about _lb%_cf 
the labor that would have been required to produce, the same 
bills of goods in the absence of increased automation. The 
impacts are specific to different types of work and will 
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4*^^ ^ - 

•*^ihvoive a significant increase in professipnals_as a_ propor- 
tion of the labor force ana a_s£eep de>cline in_the relative 
number of clerical workers. Production workers_can be expected 
to maintain their share of the labor force? direct displacement 
by specific items of autbmatea eqptpment ( likeroppts and 
numerically controlled machine tools) will be_off set during, 
thisperiod by the increased-investment demand for all sorts 
of capital goods, especially c;pmputers. - -- ^-^ 

CoBiDutations that aiiumcAhe full utilization of_the__ 
projected future_labpr f orce/suggest that per capita^personal 
snd government consumption will be able to grow at^about_?% a , 
year in real terms through the 1980' s and ^aboutU 
tuhder alterDative.pppulation projections) thr^^^ s 
due to the adoption _of computer-based automation in^the 
absence Of other.structural charges. Whether or- not the 
smooth transition.from the old to the ««« te^^^^i^^y 



economy (and geographicllocations ; can 

but. The study projects the direction and magnitude^of^ _ 
these changes in tbe.structure of the labor force and of^the 
educational and training efforts needed to carry them out. 
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1. Introduction . . _ _ 

The opinions expressed in the scholarl/ literature as 

well as the popular press a:>out the impacts of auEornatxdri on 

empldyrieht cover a wide range, frbm assurance that declining 

rates of tjfdwth of the labor Ebrce in the 1980*3 and 1990»s 

will more than compensate for any loss bt jobs to predictions 

that the manufacturing labor force will tall ^rbm over 25 

miiiion" now to less thSn 3 million by 2010. We are told that 

some jobs will become more technical and complex than ever but 

also about. the prospects for a "deskilled" workforce of 

sweepers and button-pushers. Most observers agree about painful 

"adjustment" ^nd; the needs- of retraining, often in the context 

of >easures to ease the "transition" to some automated future 

whichi remains entirely unspecified. 
^ . . . _ : •_ . 

• Barely beneath the surface of these <tebates there are 

clearly passionate social, political,' and philosophical differ- 
ences. In this report, we develop and illustrate a fact-finding 
and modeling approach that promises to be fruitful in the dispas- 
sionate analysis of these issues. After ascertaining the 
operating characteristics cf^ the already existing, newly de- 
veloped types of computer and computer-based equipment, wo 
proceed to derive the consequences of alternative assumptions 
concern ihg future rates of intrbduction into the different 
industries- Taking into account the cbrrespbhdirig changes in 
the combination of other inputs^ particularly labor inputs, we 
insert the appropriate, figures (combinations of so-called 
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technical inpuc eoef £ icierits ) into a ayhamic input-output 
model and use it to trace the direct and indirect effects of 
these technical changes on the future levels of output and 
input — particularly labor inputs— throughout ail sectors of 
the economy. 

While thero is no shortage of "expert" estimates of isolated 
numbers (like the sales of computers in 1990)* the speciaTlzed 
literature in this area is still very limited, and robotics 
seems to 6e Che only aspect of automation that has 'been studied 
at all systematically to datd. 

While technical studies like those that. have so far been 
carried out only for robotics must be welcomed nnd encouraged« 
their detailed findings need to be incorporated with the results 
of other similar studies into a comprehensive analytical frame- 
work before valid general conclusions can be drawn* It is 
preci'sely such a4) elflfortf based on a newly,;; formulated and imple- 
mented dynamic input-output model of the U*S. economy* that 
is described in this report^ This research goes far beyond 
what has been attempted in any existing studies in providing a 
firm and-credible basis for the detailed assessment of the 
economywide impacts of automation on future employment prospects. 

2. Methodology 

The state of the national economy in each year over the 
time interval 1963-2000 is described in terms of cbmnibdity 
flows among B9 producing sectors comprising Che entire D.S> 
economy and labor inputs ^absorbed by each of th^m specified in ^; 



terns of 53 occjp.it ions- ' Numerical data are organized for 

each year Into four matrices of techniSSl parameters describing 

the input structures of ^1 sectors of the ecdridmy during 

that year. These matrices specify the input reqairements oh 

current account , capital expansion and replacement requirements* 

and labor inputs per unit of its respective total output for 

t^ach sector. Vectors of non-investmtfnt f inal de 1 iSeries r in- 

eluding household cdhsumptidn« gdverhTriieht purcHasdSr and net 

exports are also required. For past years • government agencies 

produce official series containing most of this information . 

Figures describing future technological options have been 

assembled as part df separate sector :Studies which ultimateiy 

yielded descriptions of alternative input structures* that 

is , columns and rows of technical coef f icients that are in*- 

serted into the technical matrices, and a projected vector 

of non-invesfrment final deliveries fdr £utiire years. For 

^this report the fact-finding efforts wec'e cdncehtrated dri 

the systematic study of the usp of computers used to automate 

production and office operations, as well as t'he^ potential 

. ^ _ _ _ _ 

for automation in providing education and health «are. 

A dynamic input-dutput model was developed for this 

study arid is used to project year by year from 1963 to 2000. 

the sectoral outputs and investment and labor requirements 

of the U.S. economy under alternative assumptions about its 

changing technological structu.re. Each set df such assump- 

t idhs is a scehar xd, (By "scehari d" we mean a set of assump- 

tions about" certain aspects of the economy. When the 
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-implications of the scenario are computed ..projecLiohs. of . 
other aspects of the economy are obtained. the word is also 
used to mean both the assuhiptiohs and the projections rtnpXied 
5y them; ) 

Four different scenarios, ^1', S2« ^S3 and S4, tracing 
four alternative path& that the U.S. economy might follow 
between 1980 and 2ddU, were formulated and computed for .this 
stiidy. these scenarios wero selected with the vtew o|^ Dearc^et- 
ihg among them the upper and the lower limits of the rates 
which different sectors of the: uTsT^J^Sffomy might be expected;; 
to adopt the pew technology. the r e f e r e nc e sc e nario , SI, 
Vepr.esents the changing input-output structure of the ^ecbhbmy, 
year by year, between 1963 and 1980, but assumes no further 
aut'&itiatibh or any other technological*^hange after 1980: . 
in other words, from 1980 on, robots, numerically controlled 
tnachine tools, and automated office equipment, to name a Cew 
examples, a;:e vised only to the extent that Ehey figured in 
the average te^chhblogies that prevailed in 1980. Final de- 
liveries, however, are assumed to continue to grow over a 
projected path through 2000. The computation of this sc*,'nario 
is thus an experiment that allows us to assess futui-e emplby- 
m^ht and otheV requirements to satisfy plausible final deliveries 
in the abisehce of technological improvements from 1980 on. 

Scenarios y2 and S3 are identical with Sl through 1980 
but differ in their technological assumptidns for the later 
years. Both scenarios project ah thcreaslhg use of computers • 
in all sectors for specific information processi ng and —^^ 
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machine control tasks and their integration. Computerizing 

each task also *invoives changes in other inputs, notably 

labor inputs. Whi le the deta i is are different'in each cnse^ 

Scenario S3 assuntes faster technological progress and the 

more rapid adoption of available technologies than does S2: 

; '_ 

for example, fewer programmers for the effec^tive use of a 

computer and more rapid elimination of human drafters. 

Ohder both scenarios^ the demand tor computers (measured in 

constant prices per unit of output) is naturally higher in : 

2000 than in 1990. ' 

these scenarios also represent the greater use of two 

other micrbprdcessbr-based devices, robots and computer 

mimerically cbritrolled (CNC) machine tbbls, for specific - 

manufacturing operations. Scenario S3 assomes ;a faster 

replacement by robots of six categories of producti9n workers 

.in many, inanufactLiring Sectors (and associated savings in 

paint where applicable). It alsb implies fa^^ter substitution 

:than-S2 of CNC for^conventional machine tools and greater 

savings per tool in steel scrap leading to corresponding 

reduqr.tions in direct requirements f br . the metalwbrking 

bccupat ions . .. ' 

Both scenarios assume that cbmput:er*-based workstations 

- - -- ^ - A «' 

will replace conventional office equipment, and that most 

deliveries after 1985 will be for integrated electronic 

systems rather than stand'-a lone devices. the^ process is 

accisleratisd arider Scenario S3 where, for Example, cbrivehtibhal 

«. _ _ _ _ _____ 

typewriters are no longer produced after 1985. Corresponding 
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rect impacts on the detnand for managerial , sales% an J si^i 



cacegories of <^lerical workers in different Rectors 9f the 
economy are represented in detail. ^ , 

. Scenarios S2 and S3 assumed the cbhtinuat ion of recent 
trehas in th^ input structures of the health care sectors: 
notably increased use per case of various types of* capital 
equipment for diagnosis a.^d treatment* of drugs^ and jothex 
chemicals, and of plastic ili^posaijfi^yrtems , as well "as an 
expansion of hbhphysician medical personnel. These changes 
proceed more rapidly under Scenario S3 than S2, The health 
care sectors 'also continue the automation .of office-type opera- 
tions, with the direct consequences described above. Under 
Scenario sl,' there are no structural changes, in these or in 
other sectors^ after 1980. 

Just as computers are increasingly affecting the conduct 

of professional and leisure activities, the demand for computer-, 

based education, training, and recreation in schools, on the 

_ - - 

job, and in homes will also increase. In all years through 

2000 Scenario assumes far more computer-based courses per 

_ : _ _ . _ 

student and more teacher tr^JLning than Scenario S2» It also ^ 

postulates on-the-job training in more sectors and for a greater- 
number of occupations* ^ . - 

^ the. /dynamic input-output model used in this study requires 
that projections of final deliveries other than iny^fij ^ehtr- 
essentially the level and composition of future public_Alifl_ 
private consumpi:ion--be provided from outside the model* For 
present purposes the same BCS final demand p^jections 
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_ _ _ : 

{excluding deliveries f or . invest^ient purposes! were used 
, in Scenarios SI, S2^ and S3 so that differences in scenario 
dutcbrries have cd be attributeci exclusively to the different . 
technolog ical assampt ions . 

We have not yet examined frrst-hand in detail the impli- 
cations of teqh.no log ical and demograph ic change for the futur« 
/input structures of hbusoholds, of technological change' and 
alternative gdvetrimeht policy for the input structures d£ 
the various federal, sta^te and local public admihtstl-acidh 
functions, or of technolog ix:al change and relatetJ shifts, i=n 
interna t ionai comparative advantage for the compos i t i6n pf 
U.S. exports and imports. Under these circumstances we 

decided that the best starting potnt would be the BLS fih~3l 

demand projections which, however, have been revised upwards 
with respect to the use of computers by the military and by 
hdusehdlds. . . * ' , 

Scenario S4 is identicarPt to S3 In all of its assumptidns 
about the technolog ical structure of the economy but the pro-* 
jections of final deliveries incorpdrated in Vt are different 
from those used in the third as well as the ^^^^ ^'^-^ second 
Scenarios. For Scenario S4r future empldymeht ^ Was fixed at 
levels corresponding to official projections of the total U.S. 
labor force; the results of the computation show the fQtu^.« 
rates of growth of final deliveries that could be attained 
within the cdhstraihts of available labor and under the 
technological assumpclons of Scenario S3* 

c - 0 

-i ' 



242 



• 3. Conclusions 

The results of this study show";thflt the intensive use of 
automation will make it possiole to achieve over the next 20 
years significant economies in labor relative to the production 
of the same bills of goods with the mix of technologies currently 
in Use. Over 11 m i 1 1 i on f ewe r w orke rs are required in 1990, 
and over 20 million fewer fn 2000, under Scenarip S3 compared 
to SI; this represents a saving of 8.&%*and 11.7%, respectively, 

- of the referedce scenario labor requirements (see Table I), 
The composition and level of employment in 1978.imder 
Scenarios SI, S2 , and S3 are shown in Table i.l. BLS estimates 
for the same year are included .lor. comparison. Since the 

BLS sectoral direct labor cobf f iciefrts were used ih^ the lEA 

■ ' ' ^ _ 57 1 _ _ _ " _ 
database, it is hot surprising that the two sets of estimates 

for the ecbriomy as a whole /are within 1% of each other. ♦ 
The impacts of automation are different for .different , 

types of work, and this is apparent even in terms of the 9 
' broad /categories of labor shown in Tables 1 and 2, By 1990 
• there is a progressive increase iji the proportion of jd:o- 

f essionals :»nd a steep reduction in the number and proportion 

of clerical workers as we move from Scenario Si through S2 

to S3. ' . 

By the year 200Q,, professionals wljtl_acc6uht for he,^rly 

2C% ofc all labor requirements under Scenairo S3 compared to * 

15.6% in^ 1978,, and demand for clerical workers f alls , to 11.5% 

from 17.8% in 1978. the demand for managers also slacken^ 

. ^ - K ' --- 

noticeably by 2000 uhdef Scenario S3,- and in absolute numbers 

* • " ' " -9 
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Table " Levels Of %mplOi?sehe*- under -Scenarios' 
Sl^ S2_a ana_S3 iD-i978, 1990 and 2000 
(millions of person-years) 



Scenarios 
SI, S2, and S3 



Professionals 

Managers » 

_Sales_Workers 

Clerical Workers 

Craftsmen 

Operatives 

Service Workers 

Laborers 

Farwors . 

Total 



13.9 


13.3 


9.5 


9.6 


5.9 


5.9 


15.9 


: 15.6 


11.8 


♦ 12^0 


U.b 


14.3 


11. i 


lb. 6 


4.3 


4.S 


2.8 


-2.8 


89,2 


88.6 



-7^ 



Scenario 



Scenario 



Scenario 

S3 



Professionals 
Managers 

Sales .Workers 

Clerical_Workers 
Craf tsme_n__ 
Operatives, 
Service Workers 
Laborers 
Farmers - 
Total 



14.4 
9.1 
24.7 
18.0 
22.0 
16.7 
6.6 
4.2 
135.5 



21.2 
14.4 
-8.9 
21. 2 
17.9 
21.8 
16.8 
6.6 
4*2 
132.9 



20 . 9~ 
12.4 
8.2 
16.7 
17.5 
21.1 
16.8 
6.4 
4\2 
124.1 



Professionals 

Managers, 

Sales Workers 
Clerical^ Workers 
Craf tslHen 
Operatives 
Service Workers 
La&oreE's 
Farmers 
Total 



25.6 

r9.o 

12.4 
32.6 
23.3 
27,6 
22.3 
8.7 
5.3 
176.8 



28.4 
17.1 
11.8 
25.0 
22.9 
26.1 
22.4 
8.6 
5.3 
167.7 



31.1 
11.2 
" 10.2 
17.9 
23 .'4 
25.8 
23.0 
8.7 
5.4 
156.6 



^J.nciudes^ ail private sector emplcynent J^jobs) plua en** 
ployment In public education and health. Does not include 
public adminifltratioHr armed fbrceSr or hbiiaehbld employees* 

^Calculated-f rOro. XO.S. Departineht of-Laborr 1981] using 
the employment definitions of the lEA Model. ^ 
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Table 2. Composition of Enipioymeht^. under Scenarios 
SI, S2, and S3 in 1978, 1990 and 2000 
( percentages ) 



1978 



Professionals 

Hanagers 

Sale9_wprker8 

Clerical Worker«-7 

Craftsmen 

Operatives 

Service Workers , 

Laborers 

F^armers 

Total 



Scenarios . _ 
_Si , P2,and 

l|l6 
9.5 
6.6 . 
17.8 
13.3 
15.7 
12.4 
4.9 

lao.o • 



15.0 
10.8 
6.7 
17.7 
13.6 
16.1 
12.0 
5.0 
•3.2 
100.0 



Scenario 
SI 



Scenario 
S2 



Scenario 

S3 — 



1990 



20^0 



Professionals 
Hanager^s 

Sal^it Workers 

Clerical-Workers 
Craitspen 

Operatives 

S e r y i ce _ Wo r k e r s 
Laborers 
Fanners 
total 



1r 



professionals 

Managers 

Sales Workers 
Clerical Workers 
Craftsmen 
Operat ives 
Service Workers 
Laborers 
Earmers 
Total 



14.6 
10.6 
6.7_ 
18.2^ 

\13.3 
16.3' 
12.3 
4.9 
-3.1 

100.0 



14.5 

id. 8 

7.0 
18.4 
13.2 
15.6 
12.6 
4.9 
3.0 

ibb.d 



16.0 


16.8 


10.8 


ib.d 


6.7 


6.6 


15.9 


13,5 


13.5 


14.1 


16.4 


17.0 


12.6 


13,5 


4.9 : 


5,2 


3.1 


3,3 


100.0 


idb,d 



16,9 
10.2 
7.0 
14,9 
13,7 
15,6 
13,4 
5.1 
3,2 
100.0 



19.8 
7.2 
^,5 
11-4 
15, b 
16,5 
14,7 
5,5 
3,4 
100.0 



242 



IS lower than in 19^0 even though In the aggregate 32 million 
workers havf been added to the labor force by the end of thi 
deciide accdrdih<j to this scenar'io. 

Inspection of the labor requiriments at the level of detail 
of 53 occupations shows that the increased demand for profes- 
sionals is mjinly for computer .specialists arid ongineiri while 
the demarid for all categories of clerical workers is significantly 
lower uriaer Sceriarib S3 than SI, *^ 

The projected demaha for construction craftsmen ^as a > 
markedly afferent pattern than that Which has biin- discussed so 
far; it follows the cycles of the investment demarid for itruc- 
tures, arid the peaks undir Scenario S3 reflect the increased 
demand for capital. The sharp fall in demand for skilled metal- 
workers reflect in part the iricreased usi of CNC machine tools. 

The impaci.^ of robots on demand for the affected semi- 
skilled occupations^^ and laborers is much more rnddest. While the 
reductidri in demand for these categories of workers, which is 
directly attri»5Qt;able to ^robots, ii about 400,000 in 1990 and 
almost two mitliori in 2000 under Scenario S3, the net demand is 
about the same as under Scenario SI, appareritly due to the off- 
setting effects of increased production of capital goods; 

For most sectors increases irY output are accompanied by 
ceducetons in employment ^rider Sc€fnarlb'*S3 as compared to SI, 
particularly for many of the liiet al-wdrk Irig sectors and semi- 
conductors. While employment: in the computer sectdr iricreases 
substantially, output grows at a much greater rate . Under 
the gi<»eri assumptldris — iri particular, the same deliveries to 
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fi.-...l demand (except inventment) for all scenar i os — the 
dx:j^an.; for output ot most service sectors is about the same 
under a u e r nat i ve see na r i OS , and the labor savings in the 
s»»rvicc sectorr. due to office automation are very large. : 

The proportion ot emp Toymen t " absorbed in the production, 
of capital goods var>es considerably from occupation to occu- 
p.^tion-. wnilp there are differences over time and across 
^c.narios, it appears that 5-61 of the private economy labor 
i.n-ce 'is employed directly or indirectly IK <;he production 

the private economy^s capital good^; About 12-15% of 
craftsmen are involved in the production of capital goods, 9-11% 
oi laborers, and a cc5mewhat smaller percentage of operatives, 
could be anticipated, practically no agricultural workers' 
and barely U of service workers are involved. While under 
.r..t scenarios for mo.t fears only 2-3* of professionals 
a;, sc engaged, this rises to slightly more than 4% by 2000 
ur.JCrt Scenario S3. 

Annual investment as a percentage of total final deliA;eries 
higher under Scenario S3 than Scenarios Si and S3 since the 
l^ror savings discussed earlier are, naturally, in part made 
-possible by the substitution of capital for labor.. This is 

s'-town Trr^TT" u r c 1 - 

During hrth deaades 19B1-1990 and 1991-2000, about- half " 
O,.. value of th.- additional investment under Scinario S3 as 
compared w:t. Si 52) is for computers. Total invesEme^nt 

>s «r.o.. 1* • : ;'>ef und.r Scenario §3 than^I .in the 'l990's 
hiohf'r in the 1990 's. 
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Figure i; 



It-— ' 

Ihvestmdnt as a Percontage of Total 
Pihal Deliveries,* 1963-2000 



it 




IMS l«M 



INS I1U ItM 




^Investment is defined as gross private fixed capital 
formaEich, i hclud i ng - 1 hvesEmeht for public education and 
health care. Total final deliveries Irilcude investment. 

Source of BLS figures: fU.S, Departnieht of tabor, 1982, p. 14], 



The increasing use of au tomat ic equ ipment involves shifts 
not only in the occupational but also in the sectoral distribu- 
tion of the wbri: force, with the increased production of cap- 
ital goods slowing EHe transfer from manufacturing to service 
sector employment over the next twenty years* This is seen 
in Figure 2, which is a graphic presentation of the percentage 
of employment in manufacturing, service, and other sectors 
between 1963 ah-' 2000. 
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Figure 2. Percentage Dt st ri bi^tion. of _Emp_lps^ment among Serv ice , 
; Manufacturing, and Other Sectors, 1^63-2000 
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Manufacturing 



Service Sectors 



19G5 



1975 



1985 1995 



% 

5 

15 



55 



65 



75 
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95 




Note* Manufacturing is-defihea Eo.inclyde. lEA .#1 2-66 and 86 . 
The residual category , OtherlSectcrs. includes 

Mining (lER #5-10^ and Construction (lEA «11>. All 
remaining sectors are included as Services. 
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Scenario ii3 assumes tho accelerated adbption through 
the year 2000 .of computer-based automaeiori into all sectors 
Of the economy, accompanied by a continual increase in the 
material standard of living. While investment is computed 
within the lEA model, the other cbmporierits 6f finil deliveries 
(personal consumption, government purchases, and net exports) 
are prescribed, based on BLS^^rojections, to grow over 
the next twenty years at abbUt 24 a year under the high 
popular ion projections. 

The first row of Table 3 shows the levels of employment 
which according to the lEA model would be required in order 
to satisfy this growth in total f inal *deliveries''under the toch- 
nologi_cal assumptions of Scenario S3, the firit four entries 
of the third row show data for the same employment cbhcept 
prepared from government sources for benchmark year* between 
. 1963 and 1977, and the match with the lEA results is excellent. 
For 1990, the projectipn .based oh BLS assumptions (which are ^ 
described in the notes to the table) Is presented as a range 
of low to high. Since no comparable figures have been projected 
for 2000, we Include in the last ^ row of the row of the table 
civilian labor force projections for the purpose of comparison 
with the lEA employmejSt projections. The difference between the 
employment concept of the first three rows and the civilian 
labor force is that the latter measures persons rather than jobs 
and includes both the uriemplbyed and those employed in households 
and public Administration. For the years shown between 1963 and 
1977, this difference amounts to between 6 1/2 and 10 million. 
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Table 3. Employment Under Scenarlds S3 arid S4* 

and other Sbui;^^ce8, 1963-2000 



lEA EmpLbyment*^ Estimates arid 
Pro jectibhs * 

Scehartd S3; 
Sceiiarto S4 



Actual__arid _Projocted Employment Crom 
Other sources^**^ 



Actual and Projected Civilian tabor 



Force^ 



1963 



62.8 
62.8 



62.8 
71.8 



69^6 
69.6 



70.9 



77.3 



-jrtT 



76.2 
78. Z 



78.1 



86.5 



86.2 
86.2 



87.4 
97.4 



124.1 
115.3 

iiii.q- 

123.9 
138.3 



156*6 
128.2 

I not 
aval labXe 

132.8- 
157.4 



^See text Cor description of Scenario S4. 

^includes private ioctor employment ijbbs) plus employmentlin.pybliqjeducatron and 
health. Excludes public adminisEraEtoh, armed forces, and household workers. 

CEntrles ebr 1963-I97'> are irOm_ lU.S. Qepartwent pt Coiunerc^, 1981. 1982al. T^e 
o? -bull^Ilsr emplbyment ias-deeined in"note la'> to_civiltan^labor force^projec^d by 
the BLS for 1990 I ul^i. Pepartment of L*bor. l^sil was^applied to^the cty^^ 
force projections for 1?90 which are giveiv in this 
figures Cor 2000. Figures Cor 1990 ^-"^ " 

ciEntries Cor 1963-1977 are from (U.S. DeparEmeriE of Labor* 198Q1 . _The rang^ 
lections Cor 1990 and 2000 are based on Ehe most .recent population est imatesauminarix- 
ed in lU S. Dopartmeht of Commerce . _1982bl and rates of participation in the 



„ y ... -^t>le. The BLS has not projected 

and 2000 are reporEed as a range from low to high. 



labor 

force oC'tHe bb^Etan'of tbe_population_over_age 16 jU.S, Department oC^Labor, 1982a, ^ 
Appendix CI. The lowest projection, for example^ is calculated from the lowesE parti; 
cipatibh rate and the bvor-1^ ^r tlon of th e low est population prolecEion. — — ; 
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i _ 

Projected Kihoc requirements Qhder Scenario S3 for 1990 
fail at the upper limit of the BLS-based projection oE 124 
million (and the latter assume* an exogenous unemploymeht 
rate of about 4 4 ) . i 

Looking further Into the future, if the civilian labor ' 
force projections reported in the table are accepted, 
the projected labor requiremontg of 156.6 million under 
scenario S3 for the year 2000 exceed the available labor 
force (because even a maximum civilian labor force ^T i 57. 4 
million must allow for public admin tstrat ion , hbusehdld 
workers, and some multiple job-holders). Thus the rate of 
growth in final deliveries that ha^ been assup.ad under 
Scenario S3r based on BtS projections, could not be achieved 
through only those aspects of techhdrdgical bhange"^ that have 
been represented' in this scenario. 

The Ebiirth scenario, .54, was ^trmulated to assess what 
future rates of growth of final deliveries could actually be 
attained within the constr^^ints of available labor, according 
to current labor force projections, and under the technological 
assumptions of Scenario S3. For Scenario S4 we progressively 
reduced the level, while maihfalhirig the cdmpositdn, of 
final deliveries prescribed by Scenario S3 for 1990 arid 2000 
(and accordingly also for years between 1980 and 1990 and 
between 1990 arid 2000). For each sequence of final deliverl^a 
up to the year 2000, the correspdridirig labor requirements 
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were computed. The procedure was repeated until the computed 
labor required for 1990 and for 2666 fell within the range of 
labor force projections reported In Table 3^ 

When Che valoe (in 1979 prices) of final deliveries exr 
eluding investment under Scenario S3 (based on BLS projection?) 
is reduced by 4.4% in 1990 and 16.61 in 2000 the aggregate 
employment requ i renents under Scenario S4 fall within the 
range of the projected labor force (Table 3). Because overall 
economic activity is lower under Scenario S4 than S3, there 
will be less investment. For this reason the percentage re- 
duction in the deinand for lakbor as compared to that of Scenario 
S3 is even greater than that of final deliveries. For any 
given year, the occupational composition of employment turns 
out to be virtually identical under Scenarios S3 and S4, 
with a lower representation under S4 of Chose engaged par- 
ticularly in the produccioh of Capital goodsi for example, 
craftsmen represent 14.7% of the employed in :i600 compared 
to 15.0% under Scenario S3. 

Under Scenario S4, per capita final deliveries grow at 
about i% a year through Che 1980's arid abouC 1 . 0-0, 5% ; eor- 
respohdlhg respectively to low and high population projections, 
through the 1990' s. This is an estimate of the extent to 
which real per capita coneumptioh will be able to increase 
over the next two deCades If Che ehCtre projecced labor 
force is employed using the progressively phased-in computer 
based technologies. Figure 3 summarizes the differences in 
postulated aggregate final deliveries arid resulting levels 
of employment between Scenarios S3 and 
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Figure 3. Growth i h Final Deliver ies*-and-Ernpldyment^ 
under Scenarios 53 arid 54, 1963*2000 

i (1963 - L.oj 




1963 1967 1972 1977 1990 5000 



^Final deliveries irtclude goods and services for publtc and 
personal -cdrisumptidh and net .exports. _ Gtoss private fixed 
ridh-resideht ia 1 investment is excluded. 



^See note b. Table 3. 

^Hashed lines [ = ) show range of employjnent projections 
based on official sources. the tange £or 2000 assumes 
the same employment tb-civi I lari labor force rattos as 
given in table 3 for 1990. 



Based oh the compu eat ions presented in this report* it i 
not yet poissible to pass a final verdict on the question of 
technological unemployment by the year 20CiO« technological 
change £aken into account in the scenarios described in this 
report has been limited to certain aspects of computer-based 
automation. It will be necessary to ascertain by equally de- 
tailed factual inquiry and to incorporate into the technical 
TTiatri ces iised i n these pro ject ions other types of change 
that are bound to take place* for example in agriculture and 
in the substitution of materials— lik^ plastics for metals 
Oh the One hand and for papes- on the othev* Moreover^ we 
have explicitly excluded from our scenarios any major break- 
throughs i n computer technology that might affect signi f leant 
numbers of workers before th€f year 2000. While it is likely 
to be at least twenty years before products embodying future 

breakthroughs in areas such as automatic programming, speech 

. ___ _ ___ _ 

recognition, or robot vision are actually adopted on a large 
scale, some surprises are certainly possible* ^ 

The great industrial revblutibh inaugurated by the intro* 
ductioh of mechanical power continued to transform western 
economy and society over a period of some two hundred years. 
The electronic revblutibn became visible only, a few years ago, 
and by the year -2000 it will be htJt more advanced than the 
mechanization of the European economies had advanced, say, by 
the year 1^820. 

* A major consideration in realizing the transition from 

the old to new technologies will b& the availability of - 

' ■ % 
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workers with the trai^ning and skills that match the work 
that need? to be c^one • Acfcord ing to Scenario S3, labor 
requirements to satisfy a continuaily but moderately increasing 
standard bt living will number 124 million jobs in 1990 with 
the required occupational combos itton, reelecting eKe £ech~ 
nologies that will be in place (given in Table 2). Let 
us suppose that there is an adequate total number ot indi-* 
vidua is to fill these jobs , but that because bCveryslow 
change in the oriehtattdh of education, training, guidance, 
and so on, these individuals* skills and occupational expec- 
tations will reflect the mix of jobs that corresponried to 
the techno log ies chat were in place In 1978 . Under th ese 
assumptions^ 74-1,0000 managers ^{ 0 . 6% of 124 million), and 
over five mltliaun clerical workers would be poeentially 
unemployed in 1990 while there would, b^unfilled positions 
(in dhe same hotal amount I'nder the ^'''^s^rit simple assumptions) 
in the other aggregate bccup^tlbnal categories. Of! course 
some of those seeking managerial and clesrical employment 
would be able to find jobs of other kinds but with obvious 
limitations on the degree of job mobility. 

The same considerations apply within each broad occupa- 
tional category.' Among prof ess idha Is , for example, the lEA 
employment projections for 1990 show a greater propdrticri oE 
engineers and especially of computer specialists than in 1978. 
Among skilled workers, the projections include a higher pro- 
portion of foremen and product ion mechanics and a lower prb- 
pbrtibh of cbhstructidh and metal-wof ^ x rig craftsmeri than iri 19.78 
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The crude experiment described above provides of course 
only a very rough approximation of the ability of the future 
labor force to fulfill specific job requirement^. An adequate 
evaluation will require comparably detailed analysis of the 
future structure of households and the job-related attributes 
of their members. This h«ss not yet been carried but. 

Concerted efforts in edOcatibh and traihirig can factlitaE< 
shifting the Occupational cornpositioh Of the labor force. 
Scenario S3 requires that the production of electronic educa- * 
tiqnal courseware grow in real terms at over 35% a year in 
the l980-'s and over 10% in the i990's.. in the past, higher 
levels of "convent ibhal" educatibh in the U.S. relative to 
other countries also played a' key role' iri the successful, 
transformation of our labor force from mainly agricultural' 
workers into a wide range of other occupations. As was the^ '~" 
cgse in the past for cbnverit ibhal education, the growth and ^ 
quality of compuCor-based education and its delivery will no 
doubt become an item of government policy and corporate and 
trade union strategies. 

this study has taken a first systCfriatic albeit partial 
glance at prbspects for empIoymehE for almost twenty years 
into the future, a significant lengthening of the usual time 
horizon for economic inquiry. With the feasibility and 
frultfulness the approach taken in this study nbw hopefully 
demonstrated, we need tb extend and improve the sector studies 
bh Which the scen-SriOs are based and i,i?t?estigate the impacts 
on the distributicfr> of income implied by the techhblbgical 
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assumptions.- It will also be necessary, Instead of taking 
final de},iveries as given, to fbrmul^ifce and Impiement a com- 
pletely closed dy hamtc input -output model iri' wh^ch irdhsumpt ion 
and employment are determined simultaneously. «Thes<i» are 
some of the next steps in our agehda. 

in the meant i me , the f ramework developed for this s tiidy > 
can profitably be used to Ihviastigate numerous critical 
economic issue's whtch have until now not been subject: to 
systematic inquiry. 



^B8 
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